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dust storms of 1954 
attered rich soil from the 
Plains to places beyond the boun- and th 
f continental United States, have cultivated 
nto sharp relief the vital prob roots and 
ericulture in the vast semi-arid Inatter s 
The storms came, generally, first Substance 
the southern sector of the Great lar virg! 
the drought-ridden fields of the 

Oklahoma Panhandle, western 

s. eastern Colorado and northeast 
New Mexico—and then from the 
s States to the north. Drought and 
the land brought the scourge of 
osion to an enormous total area 


erosion has seriously affected an 


mal large area of rolling 


ands 
the plaims 


| ete 


an enterprise clashed witl 
orces of nature in the occupation 
That eple Stor oft vrass 
wheat and tractors, of 
and, finally, of dust can not 
leguately within the limits of 


but it can be summarized 


1] 
the Great Plains, water 1s 
and end of agriculture. Witl 


A ix norman " m tha Sieiar 
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During February, 1937, samples of 


dust were collected from snow and ice 


along the pathway of a dust storm that 
originated in the Texas-Oklahoma Pan 
handle and traveled across Kansas, Lowa, 
Minnesota and Michigan into Canada. A 
composite sample was taken from a small 
dune formed near Dalhart, Texas, by thi 
storm that brewed this Canada-bound 
‘*duster,’’ and another sample was se 
cured from unplowed grassland in that 
vient Dust collected 500 miles north 
east of Dalhart, on grounds of the Soil 
Conservation Experiment Station neat 
Clarinda, lowa, contained ten times as 
much organic matter as the wind-assorted 
dune sand that was left behind. It also 
had 9.5 times as much nitrogen, 19 times 
as much phosphoric acid and 12 times as 
much fine material in the form of silt and 
clay. The dust contained 3 times as much 


organic matter as there was In the grass\ 
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soll near Dalhart, 3 times as mucel 
ven, nearly 5 times as much phos} 
wid and about 5 times as much fine 
rial. The sample of essentially virg 
unbroken grassland with virgin soi 
file contained 79.2 per cent. ol 
While the dune sample, representing 
was left after blowing, contained 91.5 
cent The dust deposited in Lowa 
tained no particles large enough t 
as even fine sand 

To an alarming extent, therefore 
fertile parts of the soil are Llowing a 
to an equally alarming extent, mena 
drifting sand 1s ieft behind These 
dences of increasing land decline e 
size two acute needs We must find « 
tive means to prevent, for all time 
breaking-up of any more loose 
land in the Plains, and we mus 
back to stabilizing cover much far 


that already has been broken 
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IT] 
rift, typified in the results of this 
if 1937, presents three serious 
In the first place, it impover 
ds by stripping the laver of rich 


dowlhl to depth ol pPrlowlhe Ol 


It also deposits wind-trans 


of 
13 


Virgin 
soilin 
“truss newt 
Dathart 
Texas 


on surtace 


snow near Clarinda 


lowa 


cle posited by snme 
February 8 


storm 


lust 


ler cent er cent 


WIND 
NPROT Et 


ported, sorted material in 
relatively unproductive, troublesome 
and sand Kinallyv, it threater 
velop vreat dune areas which ma 
all possibility of practical contro 
1934, countless small and = lat 
have formed on the Great Plain 
are scattered and ineidenta 
ceed 1,000 acres in area and 
height, dominating the 

tensive regi The 
conditions which pre 


Sahara bo 


them 
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) If ) OTA Ho 


1 is ten 1 tT ns 
\ ! | n nin ind trad 
y +} } r m lefor 
! na iken n { ‘ 
lepoy i nt irge as tl ty n of 
si nh oA st re } =} ting « 
f } ma thi 
y r tt nd g S 
, | rt 
1} such changes take place tl the 


Plains —if we fail to stabilize the dunes 
in time and permit them to coalesce and 


eover townsl Ips, counties or groups ol 


exceptional vision Is” re 


COUTTS no 


quired to perceive the land anarchy 


which will follow the probable eastward 


march of sand across extensive areas of 


present! productive Paris No one can 


just how lal the dunes 


predict ort course, 


may advance with prevailing winds be 


fore nature can cheek them with vevetla 


tion We do know that in the 


reoloole 


past Sabbici clLiines spread almost across 
Nebraska before bluestem and other 
plants finally anchored them And in 
this connection, it Is pertinent | think, 


Nebraska Sandhills 


to notice that the 


ABANDONED FARM 


furnish a splendid example of 


use Most farmers of this revion | 1S 


these vegetatively stabilized clunes 


moderate erazine, havine learned 


that cultin 


starts the 


experrence ntion or ovel 


ne Immediately 1 


sand ) 
nie 


| believe that Americans. duly ar 
have too much common sense to let 


clrif't Nigerian 


demonstrations have s 


reach proportions, 
erally 
that 


tirels ‘ 


since 
blowine’ can be largely, if not 
controlled by practical farn 

range methods and that voung dunes 
be halted by vegetation It is true 

ever, that urgent requests for emer: 
Plairs region 


thar 


control come Trom the 


after year, indicating tempo 
measures do not have effects whiel 
proximate permanent stabilits Dar 


also lurks 1) the tendeney ol Ame 


to torget evils of the past when be 





times arrive—to forget during ri 

periods the parched fields and erass ’ 
ranges, the dust and dust-induced 

eases Of severe drought vears 
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Denver was settled in 7858. a dry years the range was 


ea of erass extended eastward for pleted Cattle died b 
s of miles, short-grass predomi- and _ investors bot 


Kurope sulferes fre) 


i mediately to the east and be 


the tall grass of the Plains borde 


Farmers 
LIPles Llerads Ol butfalo mievrated mena la en wile.crr 


seusons Tron northern to sout} the humid : ds farther 


astures With the comine of white avriculture pushes — 
; d the extension of railroads across ing on the range despit 
- abitis these animals were slauel the ranchers 
] mn countless numbers: except for nian Derr | iL 
and tallow were used Wantor the lana 
tion of the buffalo was 1 prel le pres rr ' EO 
and exploitation whi h followed allotted und the T] \ 
st came the cattlemen After the erally we) 


{ Wan the central and northern unde) at 


{ | P ais were stocked with lonehor: Durine 7 jis “a 
from the raneves of Texas. and thou rainfa , 
of animals were driven over lone droughts and re thi 
to the markets o1 shipping pots posed upor this a . 
‘ 


North and Northeast Profits were often stated and fre 
at first; speculation followed. By that “rainfall followed 1) 


S90. much of the Plains Wis stocked tc that eacl — = 
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structed was an added guarantee of various Indian reservations were 
ture The Timber Culture Act of 7 to settlement The land then was 
was passed in the hope that tree planting up rapldaly, Was cu tivated and prese 
also would increase rainfall. Farming a serious problem of wind erosion w 
steadily moved westward, more and more a period of less than 10 years. D 
sod was broken, and the organic content this short time the farmers of 

of the soil was dissipated by cultivation Indian Te rv developed 


and oxidation hecessit. al A f means for el 


When the sod was first broken, wind © soil-drift. Most of them served @ood 


i 


erosion Was neeligible and crops usually poses In some places al dl some 
were good, but during the first drought heiprul rather generally, vet the prol 
thereafter, drifting lust storms, increased to proportions beyond 
‘sand orms,’”’ frequently plagued the by individuals. This rapid develop 
West “KY re tl atl 7 Vea wiividu | emphasized thre rt ationship hetwee 
Plains { rs have faced the menace of utilization and the erosion hazar 


recurring aroueh ! wind ( oO) special ‘lal 


Recent ( are ery e ‘ Soll crutt 
Cluintiiated | ) OO} 7 , hecessity 
loitat , nit , taadar 
prota ten l ya F ; steaders 
severe ana “l drought ash crops 

Most of t , F } ‘ eTTtied i. 7) ; ( ProsSion 
that oO \ Yr «evel ec rradui I raiures W 
but 

shor peri 


ately profitable 
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Neither owners nor tenants could opened, mcoming settlers were 
without cheaply produced cash dust storms which began about 
10 and lasted two weeks. T 
hazard introduced by cultivation dently was blown from 
struction of the native sod was in areas beyond Oklahoma 
d by climatic conditions. In Okla itself should have served 
as in other sections of the Great Local drifting frequently 
droughts and periods of more two or three vears after 
iverage rainfall recur at irregular plowed, especially where 
vals. One fourth of the year’s pre- sandy From the first, warn 
ition frequently falls in a single sounded by a few experience 
of spring or early summer, and they generally went unheeded 
has 15 or 16 per cent. of the vear’s — the period from 1887 to 1901 
commonly descends in an hour was heavier than average 
n a single season farmers encounter occurred, but they were 
ems of both water and wind erosion less severe and briefer thi 
neral, however, wind erosion is a been. It was said, perhaps 
r menace only in the western partof that the south wind in Oki; 
state, while water erosion is state- been discouraged by not find 
though most destructive in eastern stir up and had quieted dow: 
entral counties. server remarked that *‘ winds 
Wind erosion attracted attention first ing as much of a ri Vv as drought 
se dust clouds were conspicuous During the dry period, of 1901 to 1904 


Iso a when the Cherokee Outlet Wwas dust STOrTNS hie reased 1) } mbers ay il 


tig! 
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extent, affecting much of the plowed land 
in western and central Oklahoma. Local 
soil movement Increased to such an extent 
that the 


dust storms of large 


numerous swirls merged into 


proportions. Farm 
ers W ho had never before experienced soll 
longer 


drifting began to complain No 


could the problem be regarded as one to 
be solved by individuals 
1905 to 1908 the rainfall again 


Krom 
was above normal and again the reports 
of drifting decreased, only to be revived 
once more during the dry period of 1909 
to 1914 Drifting soil 


frequently Cor 


entire fields of growine Crops In 


such horee 
plants A 


farmer in Major County reported that in 


three 


addition, the sand blew with 


that it often cut down voun: 

different vears his alfalfa crop had 

been ruimed in this manner 
\" 

Scerentists did not whol ewnore the 

As earlv as 1900 


Professor Ten Evek deseribed the 


evils of wind erosion 


pra 
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STRIPS OF SUDAN GRASS AND CORN 


esses oO deterioration 
spread soil-cdrift 


When the wild prairie is first broken 


s mellow, mort and rich, producing } 
crops After f ears of continu 
ping and n, t phvs col 
the soil ¢] inves tl s grains become 
t} S bye ! ! a1 ct nd | 
hisannclle t dries out g r than it 
bakes After 0 has he 
t nel ! | | ne time t tends 
ore ‘ nad ws st ' hen t 
1 t rl | ter lis | 
. | . - } 
gethe le | d gor nd 
OSC | t! 8 3 ] 


In venera 


iis the hest | 


meals 


erosion Various grasses, 


tant torage crops and arv-Tarmn 
tural practices, such as listu were 
These did some eood, at least 

Bermuda Crass C'yunodon dact 


land prevent Washi 


ntrol both wind and wat 





which led to 


cover crops were res 
or controlling 


drought 
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ther e@rasses, such as Colorado even whe 
Panu un feranum and crab rass piel ‘ 
rig sanguinal . were tried W tl rhe 
was regarded with special favor rass s, 10 
t produced several crops of ha were alt 10) 
a single veal but it was difficult nitrast 
tablish Kall ana winter winds Dead . ( st 
blew the seed from sandy fields; ones. Th ers . , 
rool stands were obtaimed trie spread 1 t r ) 
sands of spring sometimes cut elas \ s { 
to pieces his was overcome, 1 S ttered s 
xtent, by the use of a nurse crop the) . St | 
farmers sowed oats or sorehun ! proves f ay 
yin and harvested the feed on neither 
st leavin a stubble five or = six achieved or eptal 
s hel \lfalfa was then sowed itv oO t | 
the stubble. The fall ewrowth was itter and | | ly 
killed by early frost. but was left the yt ite 
he tor protective purposes Sol rhuan SUD eos 
ers combined oats with altalta nN Phousanads I 
planting but others preferred made im Oklal bye 1907 , 
eas because tl e\ both held the soi n the hoy I 1 trees W i | 
proved it. Kafir, sweet clover and fall. By tl t] | ven « 
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TERRACING ON ROLLING LANDS 


OMA, 


AND PREVENTS EROSION O} sO 0 4 


ploded, the habit of planting trees was decrease in blowing during the s 
somewhat ingrained, and the use of trees halt ot the nineties was. to a eonsidet 
as windbreaks was continued by a con- extent, credited to dry farming, a1 


Tt} 


siderable number of farmers Amone was said that Campbell, the me 


the trees most used were Russian mul chiet advocate. had proved that drift 


Stat 


berry, black locust, osage orange and — soils could be made practically 
tamarisk. Much care was used in getting ary 

the trees started and, later, in cultivating Campbell’s methods of dry farn 
them, but water was not artificially ap whose principal element was soil n 
plied. A considerable number weathered ing by cultivation, is familiar to 
the droughts, especially in situations who have followed the agriculture 
most favorable to retention of rainfall Plains In some places the s) 


‘ 


and melt show worked Its bie mistake was the ass 


Ing 
Cover crops generally were not cash tion that a single method of cultivat 


erops, and the latter, as we have said, was universally applicable, under a 


i 
! 


were necessary to the Oklal oma tarmer matic eonditions and on all \ pes ot 


The dry farming boom ereatly iInereased When drv periods recurred. blown 


the acreage of cultivated plants Dry increased, not only because the cultiy 


farming, introduced at the end of a area was extended. but because the 
period whose rainfall was below average — too often was left in a bare and finely ] 
and coincident with a period of heavier verized condition favorable to wind 


raintall. captured the bnagination ot the ment Can pbell had recommended 


Oklahoma farmers and was hailed as the the soil when plowed be left in a 


savior of agriculture on the Plains. The  cloddv’’ condition, but that was 
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deep, sandy land. Although the — signed 
is a Whole fell into disuse, certain emerged ; 
ts of it continued in general prac The disk 
were modified to permit cultiva as a subst 
tha minimum amount of blowing stubble, tri 


ill and winter plowing thus per In many 


! 
} 
chee 


though it was not recommended — porarils ked 
se sandy land Even on other sidered the be 


y 
ts efi 


ectiveness frequently Was purpose 
climatic conditions during During an 
If the season turned out to world war, m 
tively wet, fall plowing proved oped, spread 
tors If it did not, danger of Machines en: 
increased to grow wher 
dually the lister replaced the turn of produet 
w, especially in spring planting humid lands to 
vere planted in the furrows whicl 
they followed the contours 
as reservoirs for rainfall. The areas 
ing ridges made miniature wind developme! 
and were not entirely dragged farming oftet 
intli growing crops protected he A crop could 
lth SIX WeeCKS 
disk harrow was almost as popular remainde? 


ister Both were originally ce With two so 


LISTING OF SI 
H 
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THESE DUNES ARE COMING 


Rh ‘ 
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afford to gamble on the weather In areas — Listing, for example, was seldon 

where full-time farming had not been contour, except by accident, so that 

economically possible Its great values was missed, that 
Between 1920 and 1950, land values — serving rainfal 


fell throughout the country; but in the In other parts of the Plains, su 


High Plains of Kansas, Oklahoma and tective measures as strip-croppin 


Texas, prices soared and population im emploved to some extent. On the 
creased. From 1924 to 1929, crop land however, attempts to control erosior 
in the Great Plains increased by nearly pitifully meager. Countless farme) 
15,000,000 acres. This expansion was the nothing to hold the soil or conse) 
immediate prelude to the major dust rainfall. On the other hand, a great 
storms which ace ompanied drought in the was done in the Opposite direction 
"30's as cultivating up and down the s 
We have seen how some Oklahoma burning or overgrazing crop st 
farmers curbed soil drift, but their ex and plowing for seeding at times 
ample was not widely followed, even i the meager content of moisttire in tf 
their own state There was virtually ! indicated little Opportunity 
attempt to develop Pa coordinated plan ol reasonable vie «| 
erosion control, involving treatment of 
the various types of land, existing under VI 
different climatie conditions, according Emergency measures 
to their individual needs and adaptabilt wind erosion usually are 


Tres Some of the measures that were the soil begins to move 


used extensively were improperly used immediately and afford 
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Prom 
subsurface 
7 measures 
hore hater 
Which Is) spread 
the soil; off-season plant 
rops; and removal of barriers 
ause accumulation of drifts o1 
ks Mulching is” rarely em 
because material Is lacking 


mractices are ot emerevenc\ chat 


; 


thev are used after erosion actu 


ts ul dle) Wav, or when it threatens 


at anv moment Phe produce 1TH Neer 


results however, than does others, s 


mtrpe 
! i 


llave to perma 


emervencyv Ti 
nearly true 
-orvanie content 


s low all agronomic measures 


nel erospron control are emervele'\ 
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FIG. 14 RESTORATION OF A TEXAS FARM 


IN FI | WERE Q 


M TH 


EACH SEA 


tures, and by contour-cultivation of fields 
and contour-furrowing of range land to 
promote continuity of vegetative cover ; 
2) the use of protective vegetated strips 
and borders of grass, crops, shrubs or 
trees; (3) the adaptation of crops and 
eultural practices to varving topographic, 
soll, moisture and seasonal conditions ; 
1) the conservative utilization of in 
creased organic residues produced by 
these measures: D the retirement of 
critically erosive areas to permanent 
vegetative protection ; and (6) the proper 
distribution and regulation of grazing 
on range lands 

The application of these principles in 
volves the determination of the different 
needs of individual areas, the selection of 
a particular device or combination of de 
vices to afford protection within the 
limitations of a particular tract of land, 
the selection of a combination of devices 


to meet jointly the needs Ol associated 


OVED y I TAC 


ON 


areas of land of different character 
and, finally, efficient application 
selected devices 

The most wide-spread opportunitir 
water conservation are to be fom 
runoff prevention on the heavier soils 
diversion of runoff from waste land ; 
to sites of usefulness. Effective u 
vegetation involves conservative re 
tion of grazing range land, crops 
stubble, the prevention of burnin 
crop residues, the use of tillage met 
which allow trash to remain o1 
ground, strip cropping aind_ prot 
use of grass tor the retirement of 
cally erosive areas. The greatest ¢ 
to use emergency cover crops prob 
occurs in early or mid-summer 
rains are most likely to fall. The 
opportunity to utilize border and s 
designs is found in sites where w 
water can be utilized in the suppor 


windbreak tree plantings, and in f 
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the erosion-inducive or clean-tille should rare 
erown or summer fallow ts ‘rs, facing 
“a Kmergency tillage operations first 
st likely to be needed in bare or emerge 
vevetated fields and = in places pite, or 
neighboring lands have been pet thing mo 
to reach a condition which favors stances, e@1 
e blowing In every case, when step toward permanent 
these measures, we must dete! Unfortunat 
vhat combination of methods is 
economical and effective Very 
‘an we achieve adequate control partly obset 
nv a single method control thro 
ability of an economical combina ary progr 
methods to effect reasonable con the leve 
should determine changes in land has been 
kor example, soils too sandy, too — efforts are 
l¢ ps a 


re taken 


v or too infertile to permit economl unless s 

aintenance of adequate vegetative rence of troublesome dri 

from the residues of annual crops may be said of all emerge 

be retired from cultivation and It is hard to avoid the co 

d into grassland if adequate erosion unless vigorous steps are 

1 is to be achieved permanent control, emerg 
With proper land use and normal soil not long be Justified 


tfemporarv n 


tv, emergency control measures lance on 


FIG. 15. CLODDY PLOWING IN A WIND 


HOLDING SO \ND HA rinG H ) | oO { oO 





THE SCTE NTIFIC MONTHLY 


a & 


PRAPS WIND-DRIVEN 


been amply demonstrated in rans parts distance to which it is Carried leper 


ol the Plains during the recent lone the detailed charac TerISTICS ol 
drought The fact that farmers have pheric eimreulation The wind 
been unable to control the situation with steady current of movine air 


these temporary measures shows the need in a Ssueeession of @usts and 


for a coordinated permanent program, continually varv in direction 
which, properly directed and extended, thoueh their ave 
will prevent recurrence of conditions now tained for hours 
spreading ino many localities uniformity comes from 
; eround, which eives ri 
Vil 
Recent studies by C. W. Thornthwaite 
Whirlpools formed im rocky s 


of the Soil Conservation Service, indicate ~_ 
Thus the evreat d 


whirls which resemble the eddies 
7 


UST STOPS. Stile | 


~ Which darkens 
physical characteristics of the soil, in Was ed Ps a 


Stink over 
portant the development of dust 


one ¢ 


that the nature of the wind, as well as the 
; robe if May 12, 1934 


ati 


tended bevond the Atlantic coast 
Sforms Sol conditions favorable 1 , . 
first event of that kind since white 
blowine mav eXIst Tor [one periods, put 
: came to America), grow from an 
unless a mosphere conditions produce : 
mousl\ large number of little dust 


I 


wind velocities sufficient to transport the 
by] WW l ) Vy ol TS oy Wire SSPno 
soil, no movement will take place OWL Uy} J Is Vi ind pass 


The amount of soil transported and the 


rv, loose soil 
( WW. Thornt} rite Life Hist € Rain When a current of air of one tvp 
_ . i ’ Orr ( places one of anotl er tvpe aH consice 
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wind direction and velocity; ingly high, as was 

lace within a very few min- the latter part 
other hand, large masses of storm picked 

hundreds of miles in extent Great Plains, eat 
ly four or five miles deep, or 30 hours trai 


areal or horizontal uniform miles to New Eng 


both temperature and humidity. to the earth with ] 


principal characteristics are devel the dust storm of November 12 


regions over which they originate 1933, the 
for some time during their 
uund the earth. <Air-masses Many 
>» United States from northern Dust sts 
eold and dry and are called manitest 
tinental ; those arriving by way 
rth Pacific Ocean are cold and GC&Ur 
moist, and are designated layers ha 
up gral 


Maritime air 


fic: those which come from 
Mexico and the tropical 
are warm and very moist because of 
Tropical Marine air ‘®™peraturs 
three principal 


} 
ye 


United States 
torms seem to be most frequently 
d with Polar Pacific air masses. 
f air is characteristically tur 
‘e are many small ver- 
nts within the 


the wind power , 
hour 


( ’klahoma 


hat have been studied, 
developed with the arriv: 


air and lasted moisture 
*remameda I “ase when the 
the pre 
There 
Y region wind veloc 
ental air lacks the turbulence of when it is 
r Pacific air; it is cold and dry, and ated with t] 
ty to ‘‘elear the atmosphere’’ i: ‘cupving 
ts stability or lack of small } eloeity 
rents, even though its 1z0Nnta unrise 
velocities often exceed three o’¢ 
in the Polar Paeifie air. 
Wind velocities, especially in the upper 


luring dust storms, are ofte rl exceed- 
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VIII to usel 
tration projects a Ol or onto er 
» Soil Conservation Servie water 
to the land in varioi ar lished sta 
ins a coordinate program tive vevcet; 
water conservation. It is using lant. 
measures as rapidly 
into the working 
meet the diverse physical condi- 
the land, the eclimatie environ- 
»economie situation. Such a 
‘an not be earri ut in all 
es at a single str t, as nearly 
the 


adjust- 
ments beyond the the Soul Con- 
servation Service prog nust be made 
in some localities. They include retire- Service carries on in vari 
ment of large blocks of unfavorable land = throyehout the Plains. This is the $1 


i€ 
it? I \ 


from erop use changes in the size of Hill project, locates in Cheyenne C 


i 
farms and ranches, improvement of the  eact-eentral Colorado. It comprises 


credit and tax situation, and the finding Q00 acres of intermingled rane 
of more favorable lands for misplaced farm land. most of which has suffer 
farmers. re degrees from wind er 
The actual working procedure of the 1rou the recent prolonged dr 
Sery ice 1S based on detailed surveys indi- } la Ag having li st more ft] 
eating the kind of soil, the slope of the ches of i] Numerous bare areas 
land, the degree rosion, the vegeta- heen cluttered with hummocks and 
tive cover and the present use of the * accumulated wind-blown soil. 1 


various component parts ol 


a farm or ¢ extensive leveling operations 
‘r operating unit. This means that ffeective contouring and other 
treated a blueprint f control work could bi 
i Water erosion also has 
nuch sloping land The 
affected land is that whic 


1e or another was cultivated 
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vegetation In t 


‘complished by con- 


racing Ot grazing 


id terracing of 


i 


vege 


again over most of the 


Most of the 
in order to 


control measures 
ces have been 


A hiehly im 


le program has been 
erosive areas 


Vi 
+] 


hese inte 


diversified land 


v little of the 
is in a seriously blowin 


farmers and ranchmen will carry 
+] +] ; 7) 


‘ 4 } 
Sse practical operations, an 


themselves to a type of agriculture 
1 largely on livestock, with a com- 
tively small area devoted 
h are used chiefly for supplement: 
|. accelerated erosion can be controll 


this part of the Plains. Moreover. 





ANIMAL PARASITES TRANSMISSIBLE TO MAN 


By BENJAMIN SCHWARTZ 


rOOLOGIL ON. U. 8. |] A OF VYIMAT 


INTRODUCTION hookworms, asecarids, whipworms, d) 
PRACTICALLY all vertebrate animals tery-producing amoebae and other p 
to parasites, and Homo sites, which occur as infective Cggs, cys 
is not an exception to this gen- OF larvae in contaminat 
lent By and large, however, human b 


ed soil. 


eral rule. Actually man is an excel 
host for various protozoan, helminth and living in cities and towns are in n 


arthropod parasites, the species adapted Cases adequately protected from acq 


to live on or in human beings totaling ig parasitic infestations to which 1 
several hundred. There is hardly an inhabitants may be exposed as a res 
organ, tissue or cavity in the human Of contact with the soil. The nation-w 


body that is immune to the attacks of campaign against soil pollution, un 
one kind of parasite or another. Such taken in this country on a large seal 


I 


vital organs as the liver, spleen, lungs the beginning of the twentieth cent 


heart, brain, eyes, and others too numer- has done much to reduce the dang: 
ous to mention are susceptible to inva acquiring parasitic infestations, eve 
sion by parasites that are capable of rural areas. Several years ago the 
inflicting serious damage to the parts of nual report of the Rockefeller 

the body that are invaded. tion contained the statement that h 


Human beings acquire’ parasites Worm disease, for years an import 


through some form of contamination, factor in the physical and mental 
usually traceable to soil pollution, ardation population of r 
through the consumption of raw food of areas in certain parts of the South, | 
animal origin, and in other ways. In _ been practically eradicated. While t 


; 


parts of the world where sanitation and statement was open to challenge at 


7 


hygienic standards are far below the lev time that it was publisl ed and was ¢! 


els that are aceepted in most eivilized lenged vigorously, the fact remains 


eountries, parasites that ar acquired the hookworm incidence and intensity 
through eontaminated food ai ater the United States have been greatly 
constitute an important health factor: in duced, thanks to the activities of s 
tropical countries they are usually one agencies as the U. S. Public Health S$ 
of the most important health factors. In vice, the Rockefeller Foundation, 
eountries where the level of sanitation is state boards of health and local he 
high and where the standards of hygiene units in the South 

are exacting, parasitism that spreads While progress in the control of 
ordinarily through soil pollution tends man parasitic infestations traceable 
to disappear, more particularly in urban _ soil pollution has been steady and on 
communities. In rural sections, how whole satisfactory, that relating to 
ever, including those of this country, control of parasites of man that are 
there is always a greater or lesser re- quired from consuming animal food 
siduum of parasitic infection of one kind leaves much to be desired. Actually, 1 
or another. and urbanites who visit the available evidence shows that one hum 
country for rest and recreation may tapeworm infestation acquired from 
acquire a few unwelcome guests, such as__ tain species of fresh-water fish is sprea 
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n the United States, although its scopie aqua 
bution is”. still rather limited an import 
nosis, a serious, painful and some , 
fatal disease of man, is appar 
ig headway. Whether the 
» number of cases of human 
ily apparent because of 
reater vigilance on the part of 
ans In making a correct diagnosi 
ther the increase in the number 
cases 1s real, is difficult to deter- 
on the basis of available evidence 
extent of beef tapeworm infestation, 
so far as this can be determined from 
ita on the prevalence of the larval 
these parasites in cattle slaugh 
under federal inspection, shows 
during the past ten years or so this 
site has been holding its ground, passed w 
iwh the data of previous years come 
la downward trend. as a re 
parasites mentioned, namely, the latter, hat 
tapeworm, the beef tapeworm and normal dev 
na, are the most important para larvae, prov 
s of man in the United States that lowed by « 


transmitted through the consump found teem 


of animal food. The pork tape When 


m, though only of slight importance ate hosts thi 


s country, must be added to the list development | 
We shall briefiy consider each of these 
° man ana 
sites and its bearing on human 
th 
Tue Fisno TAPEWORM 
» so-called fish tapeworm, Diphyllo 
im latum, is really a human tape 
m that spends part of its early life 
‘ocereoid stage) in certain species of 
water fish. According to Wardle 
lowing species of fish 
ca are known to be 
ts of the tapeworm under 
E'sox estor; pickerel, St 
; Sauger or sand pike, Cynoperca 
and pereh, Perca flavescens 
getting into fishes this parasite 
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ing the cattle feeding season. At the these animals were examined by 
lower end of the feed yards there was a_ cian, and the individual referred 
stagnant pool which drained a watershed found to be infested with a tap 
that included a portion of the town and According to the information 
cottonseed oil mill with its three primi- ‘‘about 20 feet of tapeworm’’ wi 
tive outhouses. The cattle were occasion moved from the person following t 
ally for lrink from this stagnant ministration of a_ taeniacide. 
f frozen pipes which being questioned, the tapeworm 
gular water supply. The admitted that he did not like 
1,500 cattle fed at the yards were there- meat and, therefore, ‘‘ate all his 
fore exposed to the following sources raw.’ 
infection with tapeworm: (1) T The premises to which this an 
houses which drained into the stagnant persons connected with the feed 


pool; (2) the regular water supply from the cattle had access had no toilet 
the sewage-laden river; (3) the cotton ties, and the infested person was se 
seed hulls, which were more or less sub- numerous oceasions, to defecate 
ject to contamination, and (4) a portion feed troughs. 

of the town’s waste which drained into In an officially inspected establish: 
the stagnant pool. That fully 20 per in Oklahoma City, Oklahoma, twel 
cent. of the cattle that were fed under of thirty-seven cattle carcasses wet 
these unsanitary conditions became in- tained recently because of infestat 
fected, as shown by the data obtained, is with eysticerci. In tracing the orig 
not surprising considering the four pos-_ these cattle, it was determined that 


sible sources of infection. eame from a farm that had no 


Ps 
I 
Two recent outbreaks of cs sticereosis facilities. the | 


arn and chicken 
in cattle, investigated by the Bureau of being used as places for defecatio 
Animal Industry, showed conclusively man and his wife who had chare 
the important role of a single human the eattle-feeding operations. The 
tapeworm carrier as a spreader of this source of water supply for the 
parasitic infestation to bovines. The was a small pond located about a } 
facts in these cases are as follows: dred yards from the farm house; al 
Following the receipt of information drainage from the dwelling, barn 
that 166 out of 252 cattle carcasses were chicken house ran directly into this p 
retained in an officially inspected estab- Through the assistance of the St 
lishment at Fort Worth, Texas, because Board of Health. it was determined 
of infestation with tapeworm cysts, an’ the wife of the cattle feeder, who 
investigation was made of the premises plained of being sick, was infested 
where these cattle had been fattened for Taenia saginata. Considering the p! 
market. It was determined that the tive conditions under which this co 
bovines in question were kept in a feed _ lived, it is not surprising that one 
lot to which feed was hauled by an indi- of the cattle that were fed cn this f 


vidual who later was found to be respon- became infested with tapeworm cysts 
sible for the outbreak of cysticercosis. While the consumption of rav 


When the owner of the cattle was in- | slightly cured fish will probably st 


formed of the retention of a number of the readers of this article as a 
} 


beef carcasses, as already noted, from the ibit of certain northern European 
particular lot of cattle in question, all migrants, the consumption of raw 
men on the ranch that were connected in’ rare beef is certainly a well-establis 


one way or another with the feeding of American custom. Steaks cooked 
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equently raw in the middle, and 
ist beef is certainly a comm 
is not surprising, 
the beet 
7 
No ad 


since Ul 


ivallable on int, 


in the United States for col 


this sort of information. Several 
ins with whom the writer of this 
has discussed this point stated that 
human tapeworm infestation are 

| by them, sometimes several 

in routine practice. That 
‘estation in man is not more 

Ss country 1s due ent rely 

ection that is afforded to the 


deral mea 


on service and competent state 
meat Inspection units 
tapeworm infestation in man « 
n all parts of the world where be: 
| for food. In Abyssinia, where 
s regularly eaten raw, practically 
entire population is infested; in cer 
n parts of Syria, one third of the popu 
m is infested. In countries where  tapeworn 
IS commonly cooked the extent of the eause ll 
tation 1s more limited. tion is 
der federal meat inspection heef »f slightly 
ss showing an excessive infesta- 
with tapeworm cysts are not passed 
iman food, thus cutting off the most 
source of infection. During the 
five years, the total number of beef 
isses condemned on account of tape 
infestation was somewhat under 
00 out of a total of over 50 million 
slaughtered under federal inspec 
During the same period, however, 
135,000 beef careasses were retained 
infestation with tapeworm 
‘ederal meat inspection the 
which contain only « 
rated cyst are passt d for 
the removal of the eyst 
irts, and a careful inspec 


that no other cysts are 
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ous consequences are apt to follow and 


sometimes do 


During the year 1937 three serious out 
breaks of trichinosis were reported in the 
press. Through official correspondence, 
the Bureau of Animal Industry ascer 
tained the facts in each outbreak from 
the health officer of the community con 
cerned or from the physician who treated 
the patients These three outbreaks il- 
lustrate how trichinosis may be econ- 
tracted and afford information on the 
seriousness of this disease. 

Early in December of last year, a 
farmer, Mr. X, living in Flathead 
County, Montana, a Russian by birth, 
and the father of eighteen children, pre 
pared a lot of smoked sausage which con- 
tained venison mixed with pork obtained 
from hogs slaughtered on his own premi- 
ses... These sausages were eaten by X 
and his immediate family. Some of these 
home-made sausages were distributed by 
the kindly father to his married sons and 
daughters, and they in turn, partook of 
these home-made produets and, with 
characteristic western hospitality, dis- 
tributed the surplus products to their 
friends and neighbors. The available 
evidence indicates that the immediate 
family of X, and some members of the 
families of his sons and daughters and 
those of some of their friends ate these 
products without cooking or only after 
slight cooking or warming. As a conse- 
ht persons beeame ill, 
Mr. X and members of his immediate 
family being the first ones to show symp 


quence thirty-eis 


toms of illness 
The first symptoms shown by the 
members of the stricken family were a 
general tired feeling and headache, these 
being followed by nausea, vomiting and 
sharp gastro-intestinal pains. These 
early symptoms were followed later by 
pains in the eyes and a marked swelling 
suunt of this outbreak is based on 


by the attending physi 


of the lower eyelids; at the sam 
marked swellings were noted in t 
cles of the lower portion of the al 
and in the flexor muscles of th 
The symptoms mentioned, espe 

early symptoms, were, in the op 
the attending physician, sugges 
food poisoning, and it was suspect 
the venison which was one of t!] 
stituents of the sausage might hay 
tainted. As the patients failed 
prove, but grew instead inert 
worse and developed fever, the st 
demiologist, who was notified of t) 
break, visited the premises, and « 
samples of water and samples 

and stools from the infected p 
The samples were submitted to tl 
health laboratory for  bacter 


examination; the results were nes 


The youngest member of the 

the meanwhile became severely 
was placed in a hospital, where th 
laboratory examinations were m 
cluding a microscopic examinatio! 
spinal fluid, a spinal puncture | 
been resorted to because meningit 


suspected. One microscopie field s 


a single trichina larva, and this 
led to a suspicion that the pat 
well as the other members of the 
was suffering from trichinosis. 5S: 
of the pork sausage still availabl 
farm were sent immediately to tl 
ratory of the Montana Livestock 


] 


tary Board, and a telegraphic 


; 


from that laboratory to the hosp 


tained the intormation that the sa 


was heavily infested with trichinae 
hospitalized patient sueeumbed 


; > 
T¢ 


infection about three weeks at 
the infested sausage. In the m 
other persons outside oft X ’s imn 


family became ill and on the date 


last report 38 persons, as already 1 


were ill and suffering from trichin 
The symptoms shown by the a 
persons were due to the progress 


growth, development and migrat 
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in the bodies of their vie- 
early gastro-intestinal irrita 
pain were the result of the cumbed 
id development of the worms disease 
testine, and the swellings and 
muscles were caused by the 
n into this tissue of the new- monly 


hinae, which wandered from the occasiona 


in the lymph and blood stream Another 


ey reached the muscles. The 
which were suggestive of 
tis were due, at least in part, to 
tration of the wandering worms 
ntral nervous system. 
X’s daughters ate some of the 
well cooked and escaped infee 
several members of her fam- 
» sausage only half-cooked 
neighbor of one of the 
X’s generosity is said to 


a number of sausages and his 


mself, became 


usage that brought 
epidemic was forwarded to the 
Animal Industry and was 
uur laboratory to contain ap . 
2,800 trichina larvae per lowing s 
of musele from one of open. T 
yurchased from X by 
estock Sanitary Board 
red was examined in ou! 
and found to contain an aver 
168,000 trichinae per ounce 
k has been deseribed in 
t illustrates the point 
beings acquire trichinosis 
raw or slightly cooked pork, 


Symptoms or 1 


younges! member of 

have been avoided, if the 

stion had been cooked, as 
y the experience of one of X’s 


ers, Who apparently did not share 
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; the country whi probably will native n ls of ] 
I I numbet reported cases scribed, s as pl 
‘ ’ »¥ to about 250 ] W te ? l S ‘ 
tl absel of an economically and drying in a rd 
I met! Or inspection of pork that are ki vn to in 
t he ted carcasses and in the fe n trichn 
of a practical system of render ready stated, for 
resh pork and ordinary varieties of nary varieties of cu 
pork si ror consumption before Inspection 01 
meat 1S 1 d for sale, the con- reasons already give 
rs ild protect himself by cooking Some persons, up 
thoroughly. unless he has defi- between 1 and 2 per cent 
assurance that a particular proe- country contain tric] 


d pork product intended to be eaten 


with this 


‘ooking was prepared 
| 
: 


nd in a meat-packing establishment prepared, is dang: 
iting under federal inspection or sion is unsound and w 
tent state or local inspection. IS » danger whats 
1ever any doubt exists as to whether  t1 nosis or any « 
articular product may be eaten fr thoroughly e€ 
it eooking, it should be eooked of pork sa health sa 
thoroughly parable t » the pasteu 
Inder federal meat inspection, all ehl nation of drink 


ntaining pork muscle 


Tissue 


d or cooked under the serutiny heal 


Inspectors, 


peetors, according to 


‘+h are known to insure a sufficiently mu 
temperature to destroy in all parts _ sist 


any trichinae 


present. 1] products 


‘+h are not cooked or heated to a suf 
temperature, but wl t 


intended to be eaten by the rua 


sumer without cooking, various alter- 


parasiti 


eone 


be sold as cooked products adopted the 


methods som 


pasteurized. 
ich are ists, cooking is the 


‘d; the facts 
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lk | 


confirm this generalization. 





s are dangerous to | 
at all pork, no n 


rous. 


As is well known 
eres 


prese 








THE SURFACE OF THE NEAREST STAR 


By Dr. ROBERT R. McMATH 


‘ 
| T ] ' , 
1 e surta S OL all ft . 
1} ' 
STars ePSSsIpie W | ( r Tele. | 
yl 4 4 
\ il n \ i? compare | tj. ISTICS } ite , 
} . 
~ ( ng ST ; mc bre id iS ne prob 4 . 
s appointed multitude of nai to ¢ ‘ f ry ‘ 
ngth bands, preserving their distant sur repeat, ai 
+1 4 
( nner W i ain QT paeee Te Stars ‘ ; 
] ) 
endeavorn thus to send he |} louy 
’ 
lnportant messages relating the on) 


a I ’ l li 
T ( ope a 1 toa al reatel Henry S Hu 1 tne | 
those optical r ivine sta C. McMat ! that a 
specti graphs we are t tallow na | f I l 
ne a few of the messages these  invitit op 
tars ( enc 1\ ring to broad- any} it ’ r ’ 


equally important messages Motion or | 4 A smi put 1 { 
} 
to the actual spatial behavior comp ‘ ad ter ‘ 
te } 1] slg la I r the | ng 
ical movements in stellar sur : 
seem, however, permanently be- a ees , - 
; nee : 
: to : } 
r rea h Kor no telescone. ePXI1ST Pp led . : | = 
d or imaginable, ean show a vn aa baie 
as anvthine but a diskles ‘\ 
lh 4 } 1 1: Pi ‘ M i I 1 
; an actual stellar dlameter 
= - equipment v lv au l and 
n miles or more will vanish 
improved thr _—— . ' rad 


into a mathematical point at 


‘ f 11; Bact 
inces of trillions or quadril- ond tae ¢ ee and is 
“ts 1931 the plant ler the 1 M 
s it p mes ver) rortunate for Math-H rt Observatom 1 
vieage « the distant stars that by its founders to ft] 
a star so close at hand that we Mi oe 
ts disk and study the actual Pies =r ene aS 
on its surface. The star re- tas a) We aa? " — 
to is, of course, our own sun, a .« tance that te ) ‘liv ee 
ratelle of ninety-three millions pjeal films wonld Ht Rg , al 
s tant, and, fortunately for the  actrenoy ‘ie :; :' 
[ the deductions we may make  o)}oe How much 1 
t as to the surface behavior of woyld bi ameee 42 ws , 
eneral, a respectable, run elass a ft ’ f ’ ' 
middle-aged star. neither very examn] ; onto . . ‘ 
{ { )] a Stars 2o ind neithe! Jupit ? ned 7 } r 
t nor quite a dwarf among its’ jts moor hout the planet. ¢ 
s of brother suns. The entirs to lect t that ' 





Many thousand feet of such 
the Me- 


planets 


Happening 
educational films were 


Math-Hulbert 


and ft ir Satellites, the 


taken by 
Observatory « 

phenomena of 
rotat- 


; ? , 
and sunset on the 


slowly 


and similar subjects, and a 
considerable number of educational reels 
of such types have been shown to scien- 
tific societies and distributed to schools 
and colleges 


eret that 


we have had to drop most or our efforts 


It is with a feeling of some r 


to provide purely instructional adjuvants 


for astronomical teaching 


we hope only 
temporarily—for we are still firmly con- 


vineed as to the great value of such as 


tronomical films for the instructor as well 


as for the student. 


The reason for this temporary aban 
donment is comparatively simple; it has 
ome about merely because a further ex- 
te f this motion picture technique 


eall 


and astonishingly 


to that nearest the sun has 


Star we 
opened up such new 


scientific research that 


ve have been compelled, willy-nilly, to 
devote every waking moment to a new 
and fascinating field of most useful sei- 
entific work on the sun—the actual de 
piction of the storms around sun-spots, 


and the intricacy of the motions of the 


! t ous prominences that rise for 
many thousands of miles above the solar 
TP ind move and change and disin- 
t t h speeds that range from a few 
miles per second up to explosive velocities 
( everal undred mil per second 
many puzzles which are exhibited 
by these 1 pictures, some of which re 
main as yet unsolved, foree us to the con 
that our initial purely educational 
aim must give ground for the present to 
program « pure sel1ent fie research 
here are several respects in which the 
new motion pictures of solar phenomena 


and we may be pardoned for 


are ul ique 


assembling ecertain of their outstanding 
characteristics at this point 


1) Th 


**modern,’”’ 


very real 
the first 
Me Math- 


se pictures are in 


inasmuch as 


sense 


solar films taken with the new 
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Hulbert tower telescope were mad 


July Zz. 


1936, one day after the « 


Lion ¢ ne tower. 
2) They are definitely uniqu 
cause no other installation at pr 


exists which has the instrumentati 


similar motion picture records of 


phenomena 


3) They were the most nearly 


solar phenomena 


tinuous records oft 


made, and in this faetor, as will b 


largest p 


peiow, Lies pernaps tne 


scientific document 


Ir Value as 


research ttographs 


purposes Phi 


lar surface in white light, and sp 
heliograms of solar prominences 
light of calcium or hydrogen have 
iken for several decades, but m 
these were effectively ‘‘stills,’’ to u 
rminology of the motion picture 
Sueh stills, taken at time intervals 


ive given valuable dat 
aa) the el in@ges 


ires: the continuous character « 


occurring in solar 


wv records shows, however, the ¢! 


as they are taki q place, and not 


make possible a more detailed stud 


the mechanisms underlying the 
also have brought to 
hitherto u 


pected, and unrecorded in the s 


omena, but 


{ . lot ] 
a mass OF new detallis, 


tures of the past 

There are in the world 
tower telescopes for 
Lake Ang 
but embodies 
This i 


‘ribed as a telescope \ 


that a# 

at al 
ye ; 
recent, 
if desien 


strument may be 


al position 





motor-driven m 


at the top of the tower, termed a « 


tat, to follow the sun as it moves a 
he sky and to throw its image vert 
downward; the Lake Angelus instrur 
IS approximately fifty feet in | 


; 


The various mirrors in this optical 


ire of pyrex, which is peculiarly fit 


for solar instruments beeause of its \ 
low coefficient of 
These 


eoating of 


thermal 


expal = 


mirrors are covered with a 


aluminum, deposited by ev 














vell tI int five deep beneath 
The grating disperses and 


if the light in the form otf a 
and reflects this spectrum 
the same lens back to the uppet 
Her a second slit is installed that 
nen ot th apparatus \\ t] 
d slit we pick out some one pat 
vave-leneth of some element ! 
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; 


spectrum and hrow all the res 

hight away Solar promi 
or example, are particularly ricl 
lements calerum and hvdroget 
one definite ave 
calcium and secure a phote 


Harrow Strip ol the sun vhere 


mave falls upon the narrow 
Senn hoht pnly. where nl 
photograph 1? } Ty; hi? 


r chemical elements in the sur 


? ; 


ograph of a narrow strip o 
n ¢alerum lieht would be useless 


meaningless: what we need 


tum ora hvdrogen leht picture 


siderable area, either of the solar 


t or of an area at the solar limb 


| 
ne tarve 


prominence Is seen 


OF THE 





sable 
Tio? | 
| 
}) 7 
COLT 
tr my 
the ¢ 
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iriry 
s1\ l 
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ORS] 


will ordinarily go into a ru 
a thousand separati 


Manifest 2 


as perfectly reg 


comprising 
rrames 


all the 


Irames OL a 


must be iIsteredl as pos 


sible, to avoid flickering and unsteadiness 


on the scree! on the 


Karly in the work 


t preceded this solar 


moon and planets tha 


work, it found that no existing form 


Wis 


ot telescope ch ye Yave su ment acecur 


acy Accordingly, merely as a by-prod 


uct of the larger program, and after four 


other methods had been tried and found 


Wanting, a new and improved orm ol 
telescope drive was devised, based upon 
an infinitely flexible and instantly vari 
able control of the input electrical fre 
quency to the telescope drive motor, se 
cured through resistance-ballasted ther 


mionic tubes. This form of telescope 
drive is known as the MeMath-Hulbert 
electric drive; it brings it to pass that 
the telescope becomes ai a tomaticalls 
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scene 
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OF THE UNIVERSITY OF MICHI 
wert stead OF a nanua 
apparatus; it has since been adopt 
the drive of the MeDonald_ refle 
Texas, for three telescopes at L 
servatol and is under considerat 
other projected large telescope n 
hes The instruments at Lake A) 
were also the first to employ a su 
accurately controlled drive in the 
nation component mn «addition $f 
ordinary motion iven } the 

ascension coordinate 

In the astro a ! Ww} » 
technig it it PLIST also bye pDOSsTb 
arrange for any probable desired 
tion of the actua CXPOSLTe as \ 
ror the duration ( Tie (ark 
between exposures A vearine tra 
an inderground control roo ad 
to the tower makes vossible the sel 
of these times and controls the sl 


of the 


Spe al 


picture 














tol or even a bare tabulation 
the necessary mechanical details Is 
r, maniresti Impossible nha uve 
ie Cn) one widitional cle 
iTuldnh tha be noted The hundreds 
rate frames in a scene would have 
sclentifie value as records of motion 
hanve if accurate timing arrane 
vere not provided Accordn 
l kita Irame automaticall 
sa record of its time electrica 
mtinuously running chronograp! 
‘ inderground control room 
tl Hl eXposture ol tTwent! SeVe 
Ss oh a solar prominence and a 
time of three seconds, two frames 
” taken per minute; they w be 
ted on the sereen at the customary 
of sixteen per second, or 960 frames 
nute. Thus it will be evident that 
projected picture will have a ‘‘con 
STO] factor’’ of ] }S() Such a ) 
ssion of the record is not only in 
he hut iH vers CLISTLNGT adva taue 
than a detriment 
Suppose, as is not at all unusual, that 
rht knot Is seen to form 100,000 


. above tT! 
(| at 1 


ibourt 


a\ 


he 


ef SOldl 


10) miles 


rate ol 
erave as Sf 


surtace 


ana tl 
pe 


lar promi 


ties run, but still 8O times the 


or] Pov 
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Pitt FOOT TOWER TELESCOPE 


a star’s surface from something at least 


relatively static to a picture that is in 


tenselv kinetic; we begin to realize that 
the surface of a star is an unending 
maelstrom of motions due to. titame 
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forces whose ise nature can not 


pres 
vet be rewarded as completels explame 
though 


human, and we 


Even we are astronomers, 


are ver\ too derive mu 


the same pleasure as cloes the la man W 














ese films and is enthusiastic in his 
if them, viewed merely as Insp 
pectacles. And vet, strange as it 


} 


eem, We Who are taking and study 
hese new records of solar activity 
ither amiss the enthusiastic praises 
ar trom lavimen or Trom sc1entists 
ther fields who apparently regard 
as merely teresting “"movies 
eel quite strongly that the magnifi 
of these displays is, In many re 
ts, only a very secondary considera 
n our evaluation of these pictures 
entific records, from which facts of 
definite value are being derived as 
tual nature of the surtace of a 
Conflagrations,’’ — explosions sk\ 
sheaves of light like the erand 
e of the th) ol July celebration x of 
bovhood, are all admittedly inspiring 
we realize the tremendous speeds 
are actually imvolved, the tempera 
more than 10,000° Fahrenheit 
ur picture embraces an area 150 


00 miles Ihgh and 200,000 miles wide 


that our earth would be but a smal 
on the same seale and quite Unin 
tant in comparison to the mighty 
es and streamers of incandescent gas 
orm these solar storms Yet to us 
motions and laws of motion that we 
deriving and the nature of the miVs 
is forces that seem eternally opera 
on the surface of a star are mucl 
ore bmportant considerations as we 
these new films 
This new method of attack on the prob 
by 


the sturiace of as 


bited 
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oronal streamers are renerally cence ! n nit 
faint and have never been detected clouds high above the s from hicl 
thre rona 1) at © } 
Several very interesting examples nomena Which see t 
ntly cruptive prominences have — postulatior . 
orded Kor one of these, taken  sphet atmos 
tember, 1937, though the entire corona 
overed by the scene was only 80 Much the s ‘ “SS 
tes, the upper portions could not exhibited ! ver { 
within the motion picture frame the beaut set-pieces 
te of three successive changes to type; the 
focal leneths; the total height crear and 
out 620.000 miles. which held the cent of matter noa possibl 
’s record until the recent record of of the complete tray 
HOO miles Tor a prominence photo mile! Pamter entire 1 \ 
hed at Mount Wilson. The velocity tronomers v see 1 e | the 
s Lake Angelus prominence reached — first time 
iles per second; as this is consider this S 
vreater than the ** velocity ot es the mVIsipilit | the a 
under gravitational attraction at the streamer to the Dop) 
distance from the sun. this 1s’' be ine that s e veloelt t| hit 
| to be the first recorded stance moves the Vi | 
we have observed matter shot out ‘off the slit the asc [ ! 
space bevond the sun’s attraction, and implving that these f paar 
vh such possibilities have long been tial rather tha true picture these 
mized in theory. motions. We are tte) to a 
Arch types Several great arches cept this explanation in tl t 
hnustial mterest have been recorded Or cases, Tol ve have té ) f Nes 
e of these it was nearly 100,000 0 of sudden brighte rf matches 
s between the *‘ feet of the rainbow.’’ near the chromosphere that } possib 
rt) there Was ho noticeable accretion be due to the 1) ppier ¢ Tect. t] | oa 
aterial at the top of this arch, lumin velocit the ne of sigl t 1 
cnots of gas are observed continu bring a clifferent wave-lenet} 1 tne ( 
descending to the sun in both diree a previous observed the 
from the summit of the arel shit of tl st > 
tar acid tins sh, ‘ 
Predominanee oft matter an de These pro nence arches Ww rors its 
Even if we include the promi roughiv equa elocities 
es Of eruptive type mentioned under = sight for 1 rres ! 
above. perhaps 9) per cent. of our Tions Of the | mothe i} as ! rth 
nence scenes record matter in de descend 1} nes of Tl ! \ re 
ONIN On a number ol vreat over, altl iv vorkKers 1! } t have 
an-tree’’ prominences, with mul maintained that narrow slits are an 
stalks or trunks connecting the e nescapable necess ( 
“l upper portions to the chromo vraphic work, we have t f 
re, bright nodules of matter will be numerous experiments with wide { 
ved spiralling downward along the taken beautifu ear and sharp spe 


inks.” We have mentioned above’ troheliograms in the Hl alpha e of 


er (1), (¢) the growth lumines hvdrogen W hoth slits 0.0 ”) 
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one fiftieth of an inch) in widtl This 


width would necessitate a difference in 
radial velocity of about 110 kms per 
second Hs miles per second to move 


a portion of our picture off the slit and 


W hile 


thus render some parts invisible 


higher velocities are occasionally ob 
served in eruptive prominences, such 
velocities have only rarely been found 


in these arch trajectories 
The phenomenon remains a puzzle. It 
that 


came up, but why 


down 
should the 
predominantly im 
their 


tem 


is apparent what goes very 
probably 
JOUPTIES he 


it that the 


upward 
visible Is 


rases Ol 


some different 


upward path are im 


perature or ionization state, changing 


back to another and photographically re- 
cordable state soon after passing the crest 
Data 


eventually 


of their being 


collected that 


trajectory are 
vive an 


difficult 


may 


answer to. this pressing and 
question 

had detected no 
dark hydrogen floe 


fortunate 


>) Previous) work 
within the 


eull We 


to ‘‘eateh’’ 


mialions 


have been enough 
and to photograph for a total 
o'2 days an enormous 
length 


TO0.000 


elapsed time of 


flocculus whose total 
been of the order of 


miles, extending over a considerable por 


hydrogen 


must have 


tion of the solar disk Its internal mo- 
tions and its final disintegration were 
clearly recorded So far as is known, 


this is the first case where the life-history 
of one of these dark hydrogen floceuli 


has been followed from its first 
ance to the 


Le Abundant 


secured in the study of motions in promi 


appear 
end 


confirmation has been 


nence streamers in support of the curi 
OS | “ss of PrODLNEMCE morion discov 
ered earlier by Dr. Pett Phe velocity 


Prominenes rormation 


IS Unform, mecreasing suddenty at mite 

Vuls When t} re sa chane i veloeity 

] ] 

the new velocitv is genera 1 Simple 

multiple of the pn US 1 That 
] 

IS } . oe nis bee li mone’ a 
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streamer, at a uniform speed Ot, 
miles per second will suddenly 
times in less than a minute) be 
ated to a uniform speed of 42 m 
second, without 


any apparent tra 


through intermediate velocities 


puzzling phenomenon has been st 
and extended to include nearly all p 
nence types at Lake Angelus. Like 
others found in the Lake Angelus 
mentioned above, it shows that we 
many still unknown factors with wl 
deal before we can secure an expla) 
of all the laws that govern the mot 
surtace ol 


of the 
the problems, that 


near the 
Such, then, are 


well as 


vaseous Inatter 
some resu 
some ot 


erowing out of the application « 


new technique to the study of a st 
surface behavior; the work is beine 
tinued as fast as time and mone 


The 


terial beine secured has its embarras 


permit very richness of thi 


features; it will easily be seen that 
measurement of the mot 


tenth of the 


detailed 


even mm frames 


one 
prominence picture that includes ov 
Involve 


little e¢ 


thousand separate pictures 


ereat deal of time and not a 


lation The number of the prominet 
number and the act 
other feat 


with 


as well as the 
of the flocenh 


shows an intimate 


and disk 
connection 
curve of the number of sun spots 
reaches a maximum roughly every el 


third We have rece 


passing through a period of 1 


and a vears 


been 


mum sun-spot activity, but we do not 


know what detail changes in promi 


activity will be observed on our filn 





1 Sun-Spot minimun We are in 
to predict that while we shall then | 
‘ewer prominences on which t 
They st I] be of equal value in f ! 
lating theories of the surface lavers 
Stal (‘ertainhy nivia hy nn 
program of re ireh will ha heen 
until we ha d completely thi 
il Cast Of STLPIESD ( 











MINENCES on the sun may be classi 
nto aetive, eruptive, 


Seen on the disk 


Spot t\ pe, 


»and quiescent 


sun quiescent prominences look like 


ribbons, which indeed they are, 
ev on edar Representative dimen 
10.000 km thick. 200.000 
nd 90,000 km high 
ol 


ences changes slowly, 


} 
are Kh 


outward form these quiescent 


but usually 


ange from hour to hour is unmis 
The internal structure. on the 
hand, is in constant turmoil. Veloe 
of 10 to 20 km see are common 
the knots and streamers of which 


ire composed 
ist how these promimences make their 
still 
the 


something of a 


arance 
| think 


tT! ey rise directly out of 


IS WiVs 


usual assumption Is 
the 


re, Tor thes are commonly attached 


chromo 


by connecting streamers or strips; 
infortunately for this idea. what 
nm we have been able To detect hy 


at the MeMath-Hulbert 


! atograpl \ 


} vatory, is downward to the chromo 
It must be admitted that at 
nt we know nothing of the formation 


ese objects. Their destruction. on 


Ther hand, we have witnessed on a 

Der OF OCCASIONS 

lally the destruction of one of thes 
hnees proceeds as follows. A cer 
ittraction or a sun-spot forms 


pull streamers from 





itt rar 





ON 0 


swings thi 


Into the chromosphere 


As this attraction of tl 
creases Ti prominen 
three or ir hundred 
meters, before ben pulls 
chromosphere Wi obs 
case at Lake Angelus on 

Plate | Whe ( 
hela Traction ‘ 
long, sligl ed sti 
lated Tie ! TD } 
times seen ente) | 
tion or sp fron utsid 
we have ed r 
hey yer ( ~( ! il hy 
ture method at e Ans 

Whe 
Traction r os SD rea 
eritica \ ! rom 
leaves. thre Sl] el ! \ 
hnences V r eCTUupti 
that QULLeSsce tT pro nel 
ciated w erupt ‘ 
convers 1 ! 
nences s fal ! 
tornad ISS \ 
promine 

TI st publishes 
eruptive minencee 
measurements I 
based bse j nS 
Meudon Obser 
16, T8885, b . 
metl | his pro ! 


THE HIGHEST ERUPTIVE PROMINENCES 


By Dr. EDISON PETTIT 











122 THE SCIENTIFIC MONTHLY 





or south point, by stopping the driving observed by an individual, and the erup 
cloek ol the telescope and observing the Tiron had heen completed before he rea 


time interval between the disappearance ized the importance of a large number 


of the chromosphere and prominence from of observations. Fenyi, who alone ot 
the field. KFenyi became expert in this served many, was convinced that 
latter method moved like free projectiles under gra\ 


s 


The first photographie work was done in spite of the fact that his observation 
with the spectroheliograph by Deslandres would not substantiate this idea. Pring 
at the Paris Observatory on May 31, 1894 sheim in ‘‘Physik Der Sonne’’ thought 
This prominence rose 458,000 km, and one’ the observations showed that eruptive 
photographed by Hale and Ellerman at = prominences rise with erratic motor 
the Kenwood Observatory (Chicago) rose Yet, in retrospect we can see that these 
$150,000 km, on Mareh 25, 1895. These observations really show both laws 
photographie records stood till Evershed motion found from more precise obse1 
at Kodaikanal (India) photographed one — tions later 
on May 26 1916, that rose 643,000 km The first real fact of prommence motio1 


+ 


from an initial height of 102,000 km in was pointed out 


by Evershed after the 

one hour eruption of May 26, 1916, when he showed 
Up to this time, 21 eruptions had been that the velocity increased with the 

observed, mostly by the visual method height, although observations were 

One would suppose that something of the — sufficient for critical examination of 

characteristics of the motion would have — velocities 

been found, vet the outcome was disap The eclipse of May 29, 1919, is nota 


pointing. Usually each prominence was — in the annals of science for providing 
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ee 


first positive observational evidence of the 
validity of the theory of relativity When 


Thre eclipse occurred one oft the largest 
prominences ever seen appeared on the 


east limb of the sun The Smithsoniat 


party, located in the Andes Mountains 


heal La Paz Bolivia reported that 
patches of snow Iving on the ground 
re lored blood red by the light « 
this extraordinary pron nee durin 
lit 
was at the Yer Ss Observatory il 
this tu vorkn | blem « 
ll ris I Promieneces nis pron 
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Rumford spectroheliograp! 


simce iTS first 


On May 2s it 


0) , +? ; | 
bye 


the obse rvate 
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plant, and Pr 


appearance 


appeared 
streamers 
Vv operated 
fessor Frost 
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vues Lamy 
rht of PO0O.000 km to 760.000 
radius abel Was the 

time Plate 
x POSure ‘he } — taker 
pse time, sho he prominence 


} 
hmocated al 


small 
streamers which continue 
to the chromosphere throug 
iption. This phenomenon 
uptive prominences 
this prominence it was possible 
he the center of gravity of the 
oud with some accuracy, as wel 
naximum and minimum heights 
the heights of the prominence | theories 


times of observation No. 7 proposed 1 


much to mi astonishment, it ap tive promuine 


at the observations were repre sacar autres Paint 
by four straight lines and that ited motion an 
minence rose with uniform veloc the obser 
reased at intervals, as if by al 

v short duration 
ther prominence was observed wit! 


rie Instrument on the followin: hence 
. resulting in plot No 


? 


. 4 *) 
Furthe 0 620.000 kn 


Or evidence Was found in a vere mac 
ce observed through clouds o1 
1919, but the data were t 
he definitive It was now 
that this principle of uniform 
nereasing suddenly at intervals 
eneral one and a study of all ob 


ns made on eruptive prominences 


to think this was 
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po sun, sti ng nter n K B) 9 ( 
1y re - 7 e | ) ! nel 6 < y 
3 0.8 sl.ls y 
planets and Jupiter’s satellites with a Ing motion pictures of solar pheno 


03-inch = reflector After experiments and prominences in particular. hh 
with a spectrohelioscope attached to the a quasi eruption, a sort of missing 
telescope and aday ted to motion picture between the true eruptions and 
photography, it was decided to build the prominences, was observed on Ju 
present tower telescope, designed for tak Plate I] shows 20 stages of this 
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THE G an 


rominence nearly got from 


but the 


away 
center Of attraction 
brought it back 

1937, an 


enee was secured by Sawver and 


September 17, erupt 


at Lake Angelus. which was fol 


ll it left the frame of the motion 
1.000.000 km above the 


This also had the highest velocity 


camera at 


ever observed lt a 


1.000.000 km it 


Hi SOC, 


promi 
Even at Was still 
¢ streamers back to the sun 

reader will probably say that this 
time; but 
Plate 
prominence ob 
Mount Wilson 
which reached the un 
1.550.000 


| might stand for some 
rs move 
the 


dl by a. = 


sSclence 


rapidly in 
shows eruptive 
Hickox at 
L938, 
km. or 

This 


nence Was almost at the north pole 


dented height of 


solar diameters above the sun 


sun; that of Deslandres in 1894 was 
tt This 


he south pole 
definitely in the region 


puts prom 


e material 


; 


outer corona 


it will be look at 


Interesting to 
| t] a hest determined velocities Tol 


Table | 


which the 


ent shows five 


pron 


velocities could be 


es Tor 


definite 


rABLE I 
l S Vi \ 
I I’ 
\ l 
1919 55. 14.7 "tO GOO , 2» 9 
& 1029 1" - 6. 2 
14 ] { 
mars 1 1 


that each velocity V 
multiple F of the 
of all 


vears 


is nearly a 
preceding velo 
1935 
that the 


principle 


A survey the data to 


od of 50 


showed 


bulk really followed the 
iiter 


Increase in velocity the nev 


tv is a small whole multiple of the 


diy (Fy veloelty 


This was ealled the 
Kon 


nee, Lee’s prominence ol October 21 


l law of motion 


prominence 


KRUPTIVE 


PROMINENCES 


1914, gave 7, 22 and 43 


Ken s November lf Iso 

ht Ps ‘ 7? ¥) 1] 0) = 
Howe . 

ne} ON ‘ j | | 

amonye he < { 

second ~ | 


velocitv reverts vine rn 
one preceding the changed 
derlined in the tabl ‘| 
Ing multiples FO ar der] 
table 

Now we exp SO) 
exceptions 1 thre SC ( 
PrOmMMmIeHCeSN Pre S Lyne 
ne that of Ju 15, 1919 
have already spoket | ' 


f these prominences began 


eruption Was 


aiready miader 


prominence already VPOOOOO ) 


above the si Wi 


fore, that there 1 } } 
of veloett ty re tl heer 
and the first observed 
small wv le multiple of it ] 
trodues parentheses Tab 
I 
‘ 
N t 
These hvpothet 


bring the residue 


prominences int ne 
as modified lable I] 

The reader will now a] 
makes thes n 


+) 


mf 
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THE FLOTATION OF MOUNTAINS 
A THEORY OF OROGENESIS 


By Professor ANDREW C. LAWSON 


UNIVERSITY OF CA FORNIA 


: to the middle of the nineteenth 
a great trigonometrical survey 
progress in India which ineluded 
Himalaya Mountains. In the course 
survey it was observed that differ- yal, 
of latitude determined by triangu- paper present 
lid not check with the differences less than 
1 astronomically, for the same 
stations. The discrepancy was the deflection 
arked in the vicinity of the south region imn 
+] 


’ ! 


e great Himalavan range; and = laya was d 
llv interpreted as due to deflec mountain 
the plumb line by the gravitative must be d 
’ the mass of the mountains. In the regio 
‘vy between two of the m 
s on the same meridian and about mean densit) 
apart in latitude was 5.”236, attraction 
leacon Pratt, an eminent mathe- more thi 
n of the day, undertook to caleu- 
should be the deflection. The 
of the Himalaya above sea level 
ated from surveys of the relief, 
mean density “ based on various India to the 
nations of their constituent rocks, This relat 


ssumed to be 2.75. The result of tain root 
s studies was that the differences iIng_ less 
the geodetic and the astronom appears 
terminations of latitude should above s 
larger than they were actually were forn 
» be. For the two stations above ing co! 
to, where the difference was crust, there 


e showed that the ‘repaney an upward 


15.“885, more than three times 
| 


He explained this by assum 

at the ellipticity of the Indian are 
earth’s profile was abnormally 
reason of the uplift of the 
This condition, if real, 


increased the difference 
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the deflection of the plumb line to the 
effect of the mass above sea 


evravitative 
level only 
formulate the view that mountains have 
ll as height and that the lat- 


ter exists by reason of flotation of light 


Airy was the first to clearly 
as Wet 


rock in heavy. His explanation of the 
deflection of the plumb line apears, how- 
ever, to have been anticipated a few 
vears by the Petit,> who in 
1849 wrote on the probability of a defect 
of mass beneath although 
he recognized that the deflection of the 


well be 


Frenchman 
the Pyrenees; 


plumb line might equally ex- 
plained by an excess of mass in the earth 
to the north of 

up the difficulties of the 


Survey of India; 


Airy’s paper 
Trigo- 
for he 
hat the discrepancies in the dif- 


Toulouse 
cleared 
nometrical 
showed | 
ference of latitude between pairs of sta- 
entirely to error in the 
iffecte by the 
e. The geo- 
yv this deflec- 
s accurate figures for rela- 


tions are due 
astronomical m , asi 
deflection of the plumb li 
detie method is unaffected | 
tion, and @i\ 
tive geographic position 

The notion of universal crustal bal- 
and the of 1 


downward 


ance support ountain 


ranges bv their protrusion 
into heavier rock, so clearly set forth by 


Airy, litt] 


influence on 


have had 
reological thought 
three decade In however, 
idea 1 by Dutton‘ 
paper presented to the Philosophical 
Society of Washington, in which, euri- 


appears to e or no 
for over 
the 


in a brief 


1889, 


was revive 


ously enough, Airy’s interpretation of 
creat ranges as floating masses was not 
Dutton recognized that the 
the the 


were due to balance of 


mentioned, 
relief of 


larger features of 
earth’s surface 
rock of lower density in the elevations 
by rock of higher density in the depres- 
sions; and he ealled this principle of 
According to him the 


shift of load by erosion causes a depres- 


balance isostasy. 


sion of the area of deposition and a rise 
1849. 


1889. 


79072 


ime io 


Wash., 11: 51-64. 


3 Compt. Rend. Acad. Sci., 29: 


] 
4 Bull. Phil. Soe. 
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of denudation; and the 


ents of the crust so ir 


of the are: 

tical movem 
are accommodated by a lateral \ 
flow of the 
publication of 


fifty 


underlying rock. Sin 


Dutton’s paper 1 


has heen 


vears avo 1S( Stasv 


erally accepted as an important pri 


But like 
tant principles it has been slow of 


of geology many other 
Most geologists are more 
the 
particular field of 


cation. 


eerned with details of the 


work than wit! 
general principles of their science 
portant contributions to our know 
of the subject have, however, been 1 
by Hayford and Bowie, of the Coast 
Geodetic survey, by Gilbert, of tl 


Geological Survey, by Barrell, of 
University, and by the Trigonometr 
Survey of India 

wor! 


reodetic 


ried on for many years in various « 


(one phase otf the 


. 


Canada ar 


urope, India, 


f F 
1 States ha 


tries O 
Unite 


surel 


ent of the force 
the surf 
were supported by 


points on e. 
the 


earth and were sessile on a erusta 


rigidity 

] 
of uniform density, their mass wot 
every case greatly affect the valu: 
tained for the force of gravity at 
The values after 
rection for altitude, 
different from those obtained on 
lving above the 
the actual 


mountains, 


along the range. 


would be 


plains, 
But 
whether on 


same ¢! 
layer. values obta 
plateaux 
plains, are remarkably the same, ex 
for minor anomalies, which are ec] 
due to failure to correct for the geolos 
factor peculiar to the staticn. In 
ing at the figures for the force of gra 
at any point on the surface, the va 
obs 
tions are subject to various correct 
for latitude, altitude, to] 
But there is always anot 
that should be 
rarely is, that is for the local densit: 


obtained from the pendulum 


such as 
raphy. 


correction made 
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ks in the immediate vicinity of 

ion. Geodesists usually have no 

lee of this factor, and so the cor- was to 

s rarely made. This accounts in and when 
the small anomalies or depar- correspond 
from the theoretical or caleulated sion. As 


+ thea 


for the foree of gravity Notwith- response to 


lies are so unil- mate, its southern f 


this, the anoma 
small that the eoneclusion is north, impou 


] tended ti 


that mountains are not merely 
s above sea level sessile on a heavy System Oo 
the crust, but that equally light having 

y far the larger part of the moun- shore 

ass, extends down into that layer; of normal 
it both upward and downward pro- shores d 
ns are supported by flotation in built, sue 


} 
e! 


In ot} er words. the creodetic res ilts and ( 


1 strongly to establish the validity of the tn 


With the 


; ) » ) rT 
FOnSCO LE 


neiple of is STASV. 


re are certain regions where the 
rmly small anomalies are of pecu-  /horizont 
significance for the validation of  nort!l 
neiple of is sstasy. These are re- 
; of low relief, or peneplains, where 
rists are quite certain lofty moun- 
s once stood. If these mountains in 
heyday of their existence had been 
ported by the rigidity of the crust, 
er they must have presented gravity 


alies of enormous amount. and so 


at variance with the general gravi- Which hav 
balance of the erust. or if they The tilt is as 


question to tl 


en presented no large anomalies they 


* the eont 


ld do so now owing to the removal Ol 

large a mass. Large anomalies do _ the load of 
occur in such regions to day, and it ocal case 
highly probable that they never did, the eartl 

We are thus forced to accept the validity adjusted, 
sostasv covery, 

Perhaps the most striking and con- 
neg instance of the effect of shift of 

pon the earth’s crust is that pro- of the 


} 


ed by the imposition of the ice-sheet rocks of tl 

the northern part of this continent well to say 
tlacial times and its subsequent re- rocks is a phe 
val. At the time of this astonishingly gists. Many 

nt event in the history of our planet sedimentary, are now exp 
ad was transferred from the ocean face by deep denudation 


the continental surface in the form of been so attenuated by { 
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originally equidimensional mineral con- 
stituents have been drawn out into thin 


spindles 


lenses or 
The 1 


plified in geological processes is_ that 


ost common shift of load exem- 


effected bi 


The rivers flowing 
detritus, 


rolled 


, derived from the waste 


erosion 


burdened with 


to *» sea are 


either carried in suspension or 
along the bottom 
of continental surfaces. This detritus is 
deposited at the margin of the continents 
in the form of deltas and other embank- 
the 
of load thus shifted becomes very large. 
The delta of the Mississippi, built up 
since Cretaceous time, is 1,000 miles in 
600 


veological time amount 


ments In 


extent from east to west, is miles 
across, and has a maximum thickness of 
1,500.- 
000 cubie miles of water-laden sediment, 
or about 1,000,000 eubie miles of dry 
rock derived from a portion of the North 


The 


half of this delta is composed of shallow 


about 6 miles. It contains about 


American Continent. shoreward 
water deposits from top to bottom. In 
order to accommodate these deposits the 
origina] bottom 


must 


upon which they rest 
have been subsiding during their 
accumulation. This subsidence is rea- 
sonably ascribed to the effect of the load 
imposed, the latter being accommodated 
by a counter flow of rock in depth from 
the area of the delta to the continental 
area being relieved of load by erosion 
This counter flow of mass between loaded 
and unloaded regions is the essence of 
the that is the 


only mechanism whereby balance of the 


idea of isostasy ; since 


adjoining sectors of the earth could be 


maintained. Equal masses per unit of 


area are exchanged, one at the surface 
the 


those masses may be very different. 


volumes of 
The 


density of the dry rock removed by ero- 


and one in depth; but 


sion from the hydrographic basin of the 
2 67: that ot the 


rock which flows out in depth from be- 


Mississipp1 is about 
low the delta to compensate the added 


load is probably about 3.3. Every foot 
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of thickness of material, having a density 
of 2.67, added to the delta will be « 
vutflow in depth 
layer of equal weight per unit of 


pensated by the 


but having a density of 3.3 and thick: 
of .8 foot. It results from this differ 
of volume the mass adds 
and the mass withdrawn from the 
of the delta, that 
floor on which it rests is slower than t 


between 
the subsidence of ft 


rise of its surface, so that ultimately 
upward growth of the delta will co: 
an end slightly above sea level. But 
the deltaic embankment extend out 
deep water, as is generally true of | 
deltas, the subsidence will there ace 
modate the deposition of many tf 
According t 


the principle of isostasy the load t! 


sands of feet of sediments. 


imposed on the sea floor is compensat 
by the withdrawal of an equal mass 
unit of area, but of smaller volume, 
the distribution of this, by flow in de} 
to the continental area, which has 
relieved of a corresponding load by 
sion, thus maintaining gravitative 
ance. 

Another shift of I 
which is frequently encountered by 2 


example of 


ogists, is due to the operation of « 
pressive stress in the earth’s crust 
the ro 
Where the rocks are massive and str 


excess of the strength of 
they yield to this stress by rupture, ai 
the break commonly takes place o1 
plane inclined to the horizon, often 
low angles. 
part of the 
under the adjoining part and so prod 


On such a plane a la 
upper crust may be sho. 
the reverse effect of an apparent 0\ 
the 


may be locally thickened, and the tl 


thrust In this way ipper er 
ening creates an increase of load in 


belt 


known along 


Such thrusting is w 
the front of the Ro 
Mountains, the west side of the Ap} 
lachians, the north of Seotland, the A 
the Himalayas and other mountains. 
the the additior 


affected 


movement be small 
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ay be supported by the rigidity that the bott 
erust, but if it be large, as in the the strata 
just referred to, the disturbance of proportion, 
will be compensated by the de- tion. We 
ssion of the belt into the heavy rock ourselves as 
the deeper crust, and the uplift of vailed imme 
surface caused by the thrust will be the mounta 
a fraction of that depression. The trough in the 
sturbed and thickened belt will vir- by sediments to a maximum 
float in the heavy deeper rock. about eight 
wwever, the deeper, heavier portion trough, and thinning out 


the crust be similarly thickened by as little as perhaps one per 


isting, the column so affected will be naximum. Such a trough 
loaded, and the only way that bal- excessive sedimentation is oft 
ean be restored is for the excess to as a geosyn line But the 
ss to sink into and merge with the on the face of the eartl 
ral mass of heavy rock, without up- great thickness of sediments 
| flotation. The first uplift of the mulate are the deltas of the 
face, if it endure long enough, may where, as has already been 
eroded away and, when the thickened very thick deposits become 
flattens out, the eroded surface on the extension of the deltaic emb 
subsidence may become that of a strue- out into deep water, and thi 
il valley. of the sea floor under the 
With these preliminary remarks re- load. If thi » so, then in 
ing shifts of load on or in the of the earth great 
th’s erust, and the way in which the have been the precursors of fi 
ince thereby disturbed is restored tain ranges. And the 
| maintained, under the principle of for this is that a 


1) 


stasy, we may now turn to the con- miles of sedime tary 


deltaic e 


ration of mountains. over a large area, marks a 
There are many great mountain ranges Which the surface can no 

the relief of the earth’s surface, the without collapse under 

eral structure of which is fairly well stress prevailing in the erm 
wn to geologists. All these appear a syncline be regarded as the 
have originated by the operation of compressive stress, the 


upressive stresses in the earth’s crust deltaic deposits 


regions of excessive sedimentation. really become a geosyncline unt 
In both the Rocky Mountains and in the lapse and the inauguration of the 1 
Al palachians, for example, the thickness tain-making movement The 

sedimentary strata is far greater than of the trough and its fill 

the great plains which extend between petent strata are but the 

ese two ranges. Not only is this so, the yielding to compressi 
ut even more remarkable is the fact the syncline. That yield 

it almost the entire volume of sedi- ginning of the 
mentary strata involved in the moun-_ verts the sediment-laden troug 
tain-making movement, ranging up to lofty mountain range. But the 
about eight miles in thickness, is com- sion, and the mashing toget! 
posed for the most part of beds deposited strata in steeper and steeper fi 


1 shallow water. This means, of course, nifies a concentration of mass 
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locus of the trough. The load on the 
crust along its length is increased. The 
lateral compression induces the develop- 
ment of a ridge, or series of ridges at 
the surface, and a downward protuber- 
ance, several times greater in vertical 
dimension, into the heavier rocks of the 
erust. For the mountain-making move- 
ment proceeds under control of the law 


of isostasv : and the deformed mass is 


at all stages in balance with the rest of 


the earth’s crust. 

It is now necessary to consider briefly 
the general normal constitution of the 
earth’s crust in continental and oceanic 
recvions. On the basis of observation of 
those portions of it at present exposed 
at the surface, supplemented by seismo- 
lowical studies of the speed of earthquake 
waves at varying depths, the crust has 
been regarded as composed of two main 
layers: an upper one, generally exposed 
at the surface of the continents, called 
the sia/, and a deeper one called the sima. 
Each of these is further subdivided into 
two parts. The sial comprises an upper 
‘‘eranitic’’ layer about 12.4 km thick, 
having a specific gravity of about 2.6, 
and a lower dioritic layer about 18.6 km 
thick, having a specific gravity of about 
2.8.° The total approximate thickness 
of the sial is thus 31 km, and its mean 


specific gravity is 2.72. The sima in- 


cludes a laver of basalt of limited thick- 
ness immediately below the sial having 
a specific gravity of 3.05, and beneath 


the basalt a laver of dunite of indefinite 


thickness and specific gravity of 3.3. 
There is no sial under the open Pacifie 
Ocean, and the bottom of the basalt is 
there at a depth of 46.4 km below sea 
level. If we take the mean depth of the 
Pacifie as 5 km, then the thickness of the 
basalt in that stable region is 41.4 km, 


and the relative weight of a column, per 


For a fuller discussion see ‘‘ The Isostasy of 
Large D . I e. & & i9: 401-—41¢ 
1930. 

Andrew C. Lawson, Bull. G. 8. A., 4 64-5 


unit of surface area, extending dow; 
kilometers below sea level into the « 
ite, is 5+ 41.4 x 3.05 + 3.3(d -— 46.4 
21.85. 
The conversion of the deltaic dey 


sion into a geosyncline by compres 
stress involves the underlying roe 
the trough in the same defor 
Thus the folded and crushed mass, w 
is depressed to support the new ra 
in obedience to the law of isostasy, 
cludes not only the sial but most 
ably, also, the basalt of the sima 
this be so, then the entire comple x 1 
comprising both the elevated and 
depressed portions, would have a 
specific gravity of about 2.83. Nov 
we consider a great mountain rang 
ing a mean altitude of, say, 3 k 


may let d be the depth in kilometers 
low sea level to which its keel is 
pressed into the dunite. Its rela 
weight per unit of area then bec 
2.83 (3+d), and this is the same as 1 


weight of the oceanic column f 
above for the same depth. 


Thus 2.83 (3+d) —3.3d—21.85 


W henes d= 64.5 km. 


That is to say, for the mountain mass 


km above sea level there is a thickness 


64.5 km of the same deformed mas 


below sea level; and the depth of 
immersion in the dunite is 64.5 -—46.4 
18.1 km. 

This depression brings the relativ 
livht crushed rocks into a zone of | 
temperature, where they are melted 
a magma. The mass of the rock 
fused does not change, but its volu 
inere ases: and the expansive stress 
created tends to burst the walls of 
chamber in which the magma finds its 
Upwards cracks are formed into wl 
the magma flows till equilibrium of pr 
sure is again established. The isostat 


equilibrium of the column as a whol 


Andrew C. Lawson, Bull. G. S. A., 45: 
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sturbed. since it neither loses nor’ times the lowering of the surface caused 
s mass. The magma eventually be- thereby 
t} > } ry)? n ‘lu ling the lar rp 


( 
‘ ‘ bis 


S. by freezing, the granite, mon- As 
and quartz-diorite so character- body of molten magma at its | 

f the central part of great moun- slowly rises, the latter freezes e 

ranges the world over. And the’ the extensive mass of granite ! s we 
1a which escapes upward by way are familiar with in the 

the eracks becomes the material of the great ranges. These are exposed 1 ir 
tie bodies, such as dykes, sills and view by the stripping away of tl over 
ths, which invariably accompany of sedimentary, volcanic and tamor 


n granitic mass of every great phic rocks, under which tl “ 


\s soon as the new range appears, Although, as we have seen, 
as a preliminary ridge, above sea lowe ring ol mountain ranges Ss s W 
it passes into the zone of erosion relatively to that of eros il re 
begins to suffer degradation ; the nevertheless they Gao disappear as ma ! 


removed is in part carried away by features of the relief of the earth’s sur 
vers to the sea, and in part de- face In the later phases of their de 


as alluvial embankments upon’ gradation, the rate of erosion din eS 


wer flanks. As long as the compres- steadily, due to the lowern of the 
stress of the earth’s crust continues erades of tl streams and ft! } ’ of 
perate for the upbuilding of the range, the lowe! tf to inte? ) ) 


rise may exceed the degradation. tion from the atmosphere Eventually 
when the compression ceases to oper- the region where the range once s§ i as 


rr uplift, degradation becomes effec- 4& Majestic Teature 0 
for the reduction of its altitude. presents ho conspicuous rehel It be 
erosional removal of load, however, Comes almost a plain at small elevat 
tens the whole column, and it there- above sea level, and passes into the eat 
slowly emerges from the heavy rocks f0ry Of peneplk h ti 

which its bottom is immersed. The many. As erosional removal diminishes 
int of reduction of height is, there- asymtotically to nothing, the rise of the 
not a direct measure of the mean Column, and therefore the rejuvenation 
cness of the layer removed. The of the relief, ceases The causal mecha 

ng of the surface is the thickness sm of rise, relief of load, has stopped 

e laver removed by erosion less the T) e clock has 1 in down, and the re 

of the column by levitation. Al- 1s in static equilibrium 
h the mean specific gravity of the From the foregoing discussion it ap 
n, is 2.83, that of the sedimentary pears that the following supposit S al 

s at the top of it 1s about 2.67, the justified as a coherent working hypoth 


lly accepted figure, and for 1 km sis of the origin of mountains 


. ‘ . 2.67 (1) Mountain ranges consisting 
ved t] e rise 1S - ~ km, SO that eainint 
3.3 
ring of the surface is 1—.8=.2 km. ou - 


r a lowering of the surface 1 km 2) The 
thickness of the layer removed is 5 
In general, in the early stages of ; 
legradation of the range, the mean aie taal te . thicks 


kness of the layer removed is five cig 
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By way of concrete application of 
these general considerations we may re- 
view the geological history of the Sierra 
Nevada The region where that range 
now stands was until late Jurassic time 
a portion of an extensive sea in which a 
great thickness of sedimentary and vol- 
eaniec rocks had accumulated. In the 
fullness of time the depression, caused 
by this load of shallow water deposits, 
had so weakened the earth’s crust that 
it collapsed under horizontal compres- 
sive stress, and the upbuilding of the 
range was initiated As the result of 
a protracted process of deformation the 
strata were folded and the folds were 
closely appressed in nearly vertical atti- 
tudes. In the uppermost of these strata 
are fossils of marine organisms of late 
Jurassic age Included in the deforma- 
tion were the much older formations 
which entered into the makeup of the 
earth’s crust beneath the floor of the 
Mesozoic sea and probably also the basal- 
tic layer of the sima. The pressure was 
sufficient to shear large portions of the 
rocks affected and to induce in them the 


of dynamic meta 
ism. <A lofty range was the result 
this constituted a concentration 


or a local addi 


tion of load up 


arth S crust It iS probable t} 
range was supported, as more 1 
mountain ranges are to-day, | 
downward protrusion of the 

of the def 
rocks of the sim: The mountal 
thus brought int eling was mu 
extensive than the Sierra Nevada 
day d r the uplift of the rai 


se appression OT its 


and their dynamic meta 


n, the region of uplift was invad 
a granitic magma from below 
melt made its way upward part 
stoping, partly by fusion, partly | 
jection and partly by pushing aside t 
walls of its enclosing chamber 
effect of the melt on these walls wa 
impose a thermal metamorphism 
the already dynamically metamorp 
rocks. Without resort to pure agi 


1} 


cism there is little escape from 
clusion that this magma resulted 
the fusion of the bottom part of 
column depressed into the hot reg 
the deeper sima At a later stag 
magma rose to higher levels in the er 
with the emergence of the colu 
duced by relief of load under er 
There it erystallized into the gr 
rocks so widely exposed throughout 
Sierra Nevada to-day The eros 
process, which stripped the granit 
its roof of metamorphic rocks, has 
many remnants of that roof embed 
in or resting on the granite. The 
bedded remnants have for the most } 
the vertical attitude of roof penda 
plunging into the granite. These 
well exemplified in the vicinity of M 
eral King. Others lie in flat attiti 
upon the top of the granite, as on 
Dana, and on the crest to the west 
Carson City. These indicate that 
mean exposed surface of the batholit 
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little below the present position of 
nal top 
n erosion had thus stripped away 
the roof of the batholith, and The addit 
posed its extent very much as it without 
iv, the general surface had been _ static ba 
red that the summit of Mt. Whit- — protrusi 
nly 4,000 feet above sea level 
the Sierra Nevada has been 
» its present position through 
et. This rise of the range com- 
three distinct movements. The 
s measured by the difference of 
f the two terraces, the Sub- 
‘au and the Chagoopa Pla- 
is .91 km The second and 
ovements together are measured 
e difference of altitude of the Cha- 
Plateau and the local base level 
sion at which it was formed, and 


ounts to 2.29 km Of this rise 


33 km, the second movement, can 


counted for by erosional levita- 


The balance 2.29—.33=1.96 km 


} 


ed as the third movement, re- 
ns to be accounted for. The only 
f doing this is to invoke the oper- 
if the same compressive stress that 
‘ise to the range in the first in- 
In that case crustal compres 
was applied to a great thickness of 
petent strata sunk in a_ broad 
eh, and they yielded by folding 
mashing together to form the initial 
In the case we now have to deal 
the same compressive stress was 
ed to a massive buttress of granite sitates a 
h eould not fold, but could yield fundamer 
by breaking and shearing. Sothe The curr 
ite broke, and was sheared in such 
way as to lift the range 1.96 km higher 
it was before the break occurred. 
s means that the lower part of the 
te mass was thrust westward under’ erosion t 
upper part on an inclined shear and subdur 
ne; producing an effect as if the from the country 1 
pper part had been thrust eastward up on a normal fault, dip; 
er the lower. the face of hich now 
One direct result of this thrusting was deserts of 
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to the east of the fault is of 


not excluded from this hypothe- 


ward drop 
Course 
is. but this notion fails to supply any 


for the uplift of the moun- 


tain block. Thrusts are common features 


earth, some of them 


They 


in the crust of the 
ide 
the 
be large enough, 


of great magnit always nec- 
and if the 


so that 


essarily thicken crust ; 
region 
the rigidity of the 


to support 


crust is inadequate 
the 
float 
bal 
normal 
the 


not 


load, 


increase ot 
thickening causes the erust to 


higher, reserve 1S 


ance 7 are numerous 


Static 


istern front of 
that 
illy the scarp of a normal 


faults 


sierra la. but front is 


fundame) 


fault It the edge of a thrust block, 


and the derlying thrust plane, on 


ich the block rides, 1s due to emerge 


in the bottom of the alluvium-filled val- 


leys at the foot of the 


The at 


significant of minor @1 


steep eastern slope. 
rmal 


faults are secondal V fi atures, 


‘avitative adjust 
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ments, necessitated by the thrust 1 
It would be difficult to visu 


the locus of emergence of a great 


ment. 
free from secondary normal faults 
It is perhaps worth noting in 

that, if the 
downward dip under the 
Valley 


the heavy rocks of the sim 


thrust 


s10n 


intersected 


Great 


embracing the thickening 


crust would 


tion of the 


heavy and would sink 


poration of the exce 


the general body of 


the initial uplift of 


pre CeSS, 


micht be removed by erosion 


plished: and, when 


was accol i 


sidence of ie column was fina 
fected. tl ere at be 


the 


a depress 


the surface above zone 


} : ‘ — 
thickening, a _ struct 


so have the ‘ral charact 


reli 


Great Valley of California. 
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,OLOG' 


the Californi: 
although th 


will also be di 


phenomenon of plant growth has 

timate bearing upon many of 
In fact, the 
existence of man, and of animal life 


vities of mankind. 


It would be w 


neral, depends in the last analysis what is meant 
e Vi vetation of the world. Plant 


therefore, been the subject 


*“vitamin 
hs, 


and 


has, Julius Sac 
ly by man for centuries. physiology, 


the 


various effects of 


many 
stigations of the past have dealt 
the effects of 
factors on plant vrowth 


upon 
with 
and parts, the 
influence of such 

light temperature, 
r, ete studied. kor 


ant there is an optimum combi- 


it, and the plant, must 


These 
must he pre ~ 
but 


oportion 


I 


intensity, chemical sul 


has been Sachs rea 


| minute nounts, must have 


factors. Given out of te the 


there 


these external 


combination, are, low concentrat Sa 


optimum ons 
er, still other factors and par- 
r ones inside the plant, which limit 
We say that the rrowth of 
these exter- 
limited 


differentiates 


in 
ordinary 


rrowtn., present 


int under optimum out of 


‘internal 


: ‘ 
jit) 
Haul 


ms 1s by 


that 
function 


Ry clear 
of these ‘‘internal fac- 
what they may be and how they 


snowledge 
messenver 


one 


organ 


is of course necessary before we 
To such sub 
the 
then 


produced in 


hope to control plant growth accord- 
It is only during the 
ten years that significant advances 

understanding of this problem 
made. We now that 


» our desires. name 


essent 
transferred 


heen know 


+} 


ants 


of these internal factors are special 
cal substances that are present in 


int and which regulate its growth 


as the special chemical substances 


the 
this 


' pituitary gland regulate 
of the human In 


we shall survey some of the ex 


being. 


ntal methods and review some of 
on the hormones 
Much of the work has been 
by the plant physiology group at 


sults of the work 


in very 
specific 
mone is, 
messenger, 
the organisn 
The vitan 
specific eh 
needed by 
the anima 
f 


mals are for 


hecessary 
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of which are able to synthesize vitamins 
as by-products of their photosynthesis. 
A vitamin, like a hormone, is needed in 
the body for specific physiological proce- 
esses. A hormone, however, is produced 
in particular the body itself. 
A vitamin, on the other hand, must be 


organs of 
supplied from the outside; must be sup- 
plied with the food. 

The distinction between a hormone and 
a vitamin is not by any means sharp. A 
hormone for one 
may be a vitamin for other 

Thus ascorbie acid (vitamin 
C) is not formed by most higher animals 
The rat, 


however, is able to produce ascorbie acid 


substance which is a 
organism 


organisms. 
and must be supplied to them. 


in its own liver, and this substance is then 
really a hormone for the rat. 

The striking manifestations of plant 
growth, such as the spectacular growth 
of a seedling or the unfolding of a bud, 
are due to an increase in size of cells. 
The inerease in size of plant cells is con- 
trolled by a number of 
but chief among these is a specific chemi- 


internal factors 


cal substance, a hormone, known now as 
auxin. Let us the 
experiments which show how auxin is 
the plant how it 


consider a few of 


formed in and see 
influenees growth. 

When an oat seedling grows, its leaves 
are surrounded by a hollow sheath known 
as the coleoptile. The coleoptile elon- 
gates from a length of one or two mm. 
to almost four em, during which time 
only a few cell divisions take place. Its 
growth is almost purely by cell elonga- 
tion. It is therefore a suitable and con- 
venient object for the study of cell exten- 
sion, and has been used a great deal in 
the study of auxin. The oat coleoptile 
does not grow at the extreme tip and it 
does not grow at the extreme base. It 
zone 
the oat 
if the 
crowth 


grows rather by elongation of a 


If the tip of 
that is, 
eoleoptile is the 
rate of the remaining portion quickly 
If, however, the 


its middle. 
removed, 


near 
coleopt ile is 
**decapitated,’’ 


drops to a low value. 
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tip is replaced on the ‘‘stump”’ 


has been removi 
the coleopt le 


The tip exerts 


ately after it 
crowth rate of 
greatly retarded. 
fluence on the growth of the lov 
tions of the coleoptile, and this eff 
be transmitted across a cut surfa 
may even be transmitted across 
sheet of gelatin inserted between t 

If the coleoptile t 


removed and then placed on one s 


coleopt ile st ump. 


of the coleoptile stump, the growth eff 
is transmitted only down one side 
side grows more than does the other 
as a consequence, the coleoptile | 
The demonstration that the effect o! 
coleoptile tip on growth is 
growth hormone is, however, due 
classical experiment of Prof. F. 

in 1927. A coleoptile tip 1S 

from a plant and placed on a small b 
of agar for a time. The tip is the 
moved from the and the 


applied to the stump of a decapit 
} 


agar, 
eoleoptile. These agar blocks are a 
bring about growth just as were the 
inal tips themselves! The effect 
tip may be made to pass into agar 
from the agar back into the plant. F: 
this experiment it is a safe inference 
the growth effect is due to some chen 
substance. 

A simple and quantitative meth 
determining the 
may be had by the application of an 
block, containing the growth substa 


‘srowth substar 


to one side of a decapitated coleopti! 
The coleoptile grows more on the s 
with the agar block than on the ot! 
side, and the resulting curvature is p! 
portional to the amount of 
stance in the agar block. If rig 
standardized conditions are adhered 
this method may be used for the quant 
tative determination of the growth s 
It is in fact possible to use t! 


or ywwth S 


stance. 
test so effectively that concentrations 
growth substance may be determined 
within 5 per cent. 

We now know that only very smal! 
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ints indeed of this chemical growth the chemical lab: 
ce are present in coleoptile tips. of indole 
ople were to do nothing but eut physiologist 
ps from seedlings, so that these tips menting directly 
be used for the isolation of the factors of pli 
these 20 people would have to The work dis 
y tor about 125 years to obtain only with the 
m of the hormone. Interestingly IS necessary 
ch, however, there are relatively regulates c 
mounts of the substance present and in other 
n urine, and two organie chem plants thus 
Holland, Prof. Fritz Koégl and the growt! 
A. Haagen-Smit, began several of flower 
vo to isolate it. At every step in auxin 
mation procedure they used the just as 
ding test to determine quantita Auxin even inf 
nto which fraction the ‘‘activity’’ simple plants as t! 
In this way they were able, The way 
y had concentrated the material cells to bring 
mately 100,000 times to isolate a_ in Size is! 
line substanee of which approxi [It is known, 
2x10" grams sufficed to give a_ sult of the 
rree curvature of an oat coleoptile. the exten 
and Haagen-Smit have isolated less covers thi 
ne gram of this crystalline sub- The plant cell 
yet even with this small amount balloon whic! 


ye 


able to work out its chemical pressure rath 


ire Kogl gave this substance gas. Auxin m 


ame auxin, or more particularly tensible so 
l-a, since there is a closely related rapidly 
nee differing by the elements of We might ne 
lecule of water which is called other plant @ 
regulated 
tly after the isolation of auxn 
lation of still another active sub 
was announced. This substance 
sesses great activity in the oat 
, Is capable of causing bending 
oat coleoptile in amounts about 
rreat as those of auxin-a which 


as 
ded. This substance is a well 
substance, indole-3-acetie 
tie acid apparently posss 
ie effects upon plants whi 
possesses, but it does not oe 
in higher pl nts. It is form 
bacteria and molds a 
of their metabolism 
l is now, however, readi 


ice it ean be easily synt! 
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for one hour. The bottom blocks are 
then removed and placed upon oat seed- 
lings, and their auxin eontents deter- 
mined by the curvatures which are pro- 
| If the original experiment was 
carried out in darkness, the two bottom 
blocks are found to contain equal 
amounts of auxin, just as would be ex 
pected If. however. light is allowed to 
fall upon one side of the stem section 
during the experiment, it is found that 
the block under the illuminated side con- 
tains less auxin than that under the non- 
illuminated side. Under the influence of 
the one-sided light, then, auxin, during 
its downward transport, has moved from 
the light side to the dark side. This also 
happens in the normal plant. As a con- 
sequence the non-illuminated side, with 
its greater amount of auxin, grows 
faster, and the plant curves toward the 
light. The response of plants to the 


force of gravity is quite similar in prin- 


ciple When a plant IS pla ‘ed in a hori- 


zontal position auxin moves from the 
upper to the lower side of the stem. As 
a consequence the lower side grows faster 
than does the upper side and the plant 
eurves upward to revain its normal 


vertical 


position, 

Dwarf growth habit in plants is some- 
times also an auxin phenomenon. In 
corn, for example, there are a number of 
dwarf races known, each one of which 
depends upon a single recessive genetic 
character. The ease of one of these 
dwarfs, known to corn geneticists as 
‘‘nana,’’ has been studied in detail. 
Nana plants differ from the normal in 
that the stems are very short. The 
leaves, however, are approximately nor- 
mal. <As the result of the short stems, 
the leaves appear to be crowded in a 
rosette. It is now clear that these dwarf 
corn plants are dwarf because they lack 
sufficient available auxin. Although 
nana plants produce almost as much 
auxin as is produced by normal plants, 
the activity of oxidizing enzymes in nana 


plants is much greater than that 
normal, and as a result the nana 
destroys, oxidizes, its own auxin 
rapidly, so that in such plants ver 
auxin reaches the rapidly growing 
tion of the stem. If nana plant 
properly treated artificially witl 
amounts of auxin they are able to ¢g 
quite as well as are normal plants 
this case, also, we are able to say 
about the manner in which a genet 
tor, a ‘‘gene,’’ exerts its effect. Thi 
‘‘nana’’ causes an inereased ox 
enzyme activity, this in turn cai 
increased destruction of auxin, this 
to auxin deficiency in the plant, a1 
plant is then dwarf. 

Plants which grow at high 
for example in mountainous reg 
known to be in many eases of 
stature than related plants grrow 
lower elevations. There are pr 
many influences which contribute t 
‘high altitude dwarf growth,’’ but 
of these factors, also, is related to : 
Auxin is destroyed by ultra-violet 
and it seems probable that plants g1 
in high regions with the attending | 
intensity of ultra-violet light, suffer { 
auxin deficiency, just as do plants 
perimentally irradiated with ultra-v 
Some of the dwarf plants of m 
tops may then be ‘‘auxin defi 
dwarfs’’ just as are corn plants v 
carry the genetic characters for 
erowth. 

One other function of auxin 
plant might be mentioned here, nam 
its role in bud inhibition. From 
times it has been known that the lat 
buds (the buds at the base of eacl 
usually do not develop in the presé 
of a terminal bud. If, however, tl 
minal bud is removed, as for exal 
when a shrub or tree is pruned, son 
the lateral buds grow out at once 
say then that a terminal bud ‘inhibits 
the lateral buds. This problem was 


tacked by Prof. K. V. Thimann and Dr 


+ 
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They showed that the ter- mones 
bud is the most active auxin these 


ng center in the plants with whiel possib 


rat 


d, that is, in peas and beans, must 
the dormant lateral buds pro 
st no auxin. If, however, the 


mi 
bud is removed, the lateral buds 
ately commence to produce auxin lated root if 


sequently to grow. Agar blocks is supplied 


ling auxin were then applied to mentsan 
whose terminal bud had been re which w 
|. The artificially applied auxin’ grow 1 « 
ted the growth of the lateral buds crow 
as well as did the normal terminal 
and they therefore justifiably con- 
| that it is the auxin secreted by 
erminal bud which causes inhibition 
lateral buds. This mechanism of 
bition has been shown to hold 
y different kinds of plants and is 
‘ntly quite general. It is also of 
st that many dwarf races such as 
of peas and beans, ete., tend to have 
hy habit, that is, that they 
extensive development of 
r lateral buds. This is quite 
due to the same eause as the dwarf- 
tself, namely to the low auxin con- 
itions present in the dwarf plant 
ily is there not enough auxin pres 
uffice for normal growth: there 
not enough auxin present to cause 


| bud inhibition. 


UO] ly the growth of stems an f buds tract, 0.0] 


been considered thus far. Itisnow extract 
to turn attention to that retiring in whic 
mportant part of the plant, the root roots are 
n does not in general stimulate root 

wth, and in fact the concentrations 

auxin which stimulate the growth of 

ms are very inhibitory to the growth 
its. There must be then other hor- 

nes which are necessary for the growth 

roots, and a program for the elucida- almost as 
of these hormones was embarked are attached 
n. Hormones which affeet the growth something 

the root should come either from the _ tial for the co 

per parts of the plant or from the soil. 

rder to study these root crowth hor- 
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Fortunately it soon became clear that Tips taken from the isolated roots aft 
the substance was associated with the’ they have grown contain, however, n 
vitamin B comp%ex of yeast, and tests less vitamin B, and are limited in t 
were made with crystalline preparations. growth by this substanee. Tips 
The root erowth factor was found to be these ‘‘second re neration’’ roots cont 
identical with vitamin B,, the anti- no detectable amount of vitamir 
neuritic or anti-beri-beri vitamin, a These tips if they are examined w 
substance whose chemical structure and microscope give a very interesting 
synthesis had been finally worked out a_ as to the way in which vitamin B, afi 
few months before by Prof. R. R. root growth. In these vitamin B 
Williams, and which is a rather peculiar roots there are few if any cell div 
substance containing the heterocyclic The cells which are present elon 
thiazole ring, not before known to occur mature, deposit starch, and different 
in nature, into the various root tissues in an 

[t is appropriate to note here the pecu- proximately normal fashion. T 
liar status of the vitamins as far as plants processes then do not depend greatly 
are concerned. At the end of the 19th vitamin B,. The eell divisions 
century Eijkman first showed that the root tip, however, depend upon the ] 
anti-neuritic vitamin occurs in large’ ence of the vitamin. Whereas auxin, t 
amounts in seeds, and there has since’ stem growth hormone, influenced 
been abundant data collected as to the elongation, vitamin B,, the root gr 
universal occurrence and distribution of factor, influences cell division. 
the several vitamins in plant material, The amounts of vitamin B, whicl 
in seeds, leaves, stems, roots, and even needed by the root are very minute. 
flowers. However, it seems to have been normal pea root tip contains only al 
tacitly, although very generally, as- one ten-millionth of a gram of the \ 
sumed, that the plant produces these min. The amounts of vitamin B, wl 
substances as a sort of a friendly gesture just cause a detectable effect upon 1 


, 
“or 


toward the animal world, that vitamin’ growth are still less than this. Fo 
5, was produced by plants so that ani- ample, a solution which contains 1 x 1 
mals would not get beri-beri. This grams of vitamin B, per liter still ea 
assumption was of course false, and as a measurable effect upon root growt 
we shall see, the vitamins, not only vita- One gram of vitamin B, would suffice { 
min B, but the other vitamins as well, the growth of a root at least 1200 m 
are produced by plants because they play long! 
Important roles in plant development, Vitamin B, is not only a growth 
and they are stored in seeds because they tor for pea roots. On the contrary, 
are needed for the crowth of the seedling a very ceneral crowth tactor for ro 
plant Of the many plants thus far exam 
Now that we know that vitamin B, is not one has failed to respond to this sul 
necessary for the growth of roots, it is stance with inereased growth of roots 
possible to understand why the tips In the normal plant vitamin B;, 
which are freshly eut from the seedling formed in the green leaves. From 


plants are able to grow even in nutrient leaves it is transported to the roots wl 
I I 


solution which does not contain the vita- it exerts its effects upon root growth. | 


min. Root tips freshly eut from the the normal green plant vitamin B, 
plant contain quite large amounts of therefore a plant hormone just as 
vitamin B,, and hence are able to grow auxin. It is a substance which i | 


well even if more is not added to them. duced in one place and is transported 
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her where it exerts its effect. The of a great many d 
ted root, however, can not obtain its This fact has bee 
min B,; supply in this way and this cultural 


I 
stance must therefore be supplied in auxin is noi 


trient solution with which the root purpose 
Vitamin B, is a vitamin for the Auxin 
ited root. plained alr 
to this point we have considered embryonic 
may seem very academic aspects of ‘st desires, however, is 
internal factors controlling plant’ well-grown roots. With 
pment. Let us now consider some auxin causes the initi: 
the practical ways in which this roots, but these fail 
wledge can be applied. One of the Even with favorable 
ys is in that classical horticultural tion of the root 
lem, the rooting of cuttings. The initiated actuall: 
ting of cuttings has always been a_ been observed tha 


ry empirical procedure. Cuttings of are called ‘‘w 
some plants root spontaneously when the year, for example immedi: 


se of the cutting is placed in moist cold weather, fail to develo 
It has never been possible to root roots alter auxin treatment 
cuttings of many other plants. Sev- roots are formed by the auxin 


years ago an investigation of the but these fail completely 
rnal factors involved in the produe- further. All of these fact 
of roots on euttings was taken up. need of treating cu 
was found that there is something growth factor. Whe 
oduced in leaves and in buds which is’ found to be such 
to cause the initiation of ‘‘root it was immediately 
mordia,’’ that is, of embryonie roots, rooting of cuttings 
the base of the eutting. On some Experiments were 
ngs these embryonic roots grow out euttings of plants whicl 
visible roots, and we say that the difficult to root such 
tting has ‘‘rooted.’’ It was also found Camellias, were treated 


1 
+ 


at there is a something, different from auxin in the usual way 
‘ first, which is necessary for the grow- roots developed 
¢ out of these embryonic roots. This several da 
nd substance comes from the leaves. treated with 
chemical nature of the substance hours the embryonic roots 
*h is needed for the initiation of roots out, and in a few days the 
is next investigated. Tothe great sur- many long roots. The 
rise of everyone, this substance soon ‘‘double treatment’’ are 
rned out to be identical with auxin! lar. Healthy, well-rooted 
e effect of auxin on initiation of roots obtained within two t 
s of quite a different nature from its many plants wl 
fect on cell elongation, and to diseuss _ ble to profit 
reasons for it would lead us too far _ before 
leld. However, the fact is that auxin, With plan 
through its interaction with still other produce some 
ternal factors, is able to cause the treatment, the 
nitiation of embryonic roots on cuttings proved by app! 
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good example of this type is the lemon 
cutting. In fact, no plant which has 
thus far been investigated has failed to 
at least improve the rooting of its ecut- 
tings with vitamin B, treatment, indi- 
cating again that this substance is a very 
general factor for root growth. 

It is of interest to note that the dif- 
ferences in the rooting of cuttings, taken 
at what gardeners eall ‘‘favorable’’ and 

tend to 
disappear when cuttings are rooted with 
ini- 


even 


‘‘unfavorable’’ times of year, 
this combination of factors for root 
Thus 


leafless hardwood cuttings can be success- 


tiation and root growth. 
fully rooted, with plants which otherwise 
would not root at all. It seems probable 
that the differences in the with 
which cuttings spontaneously at 
different times of year are due in the 
first place to seasonal differences in the 
amounts of auxin and vitamin B, present 
in the cuttings when they are cut from 


ease 


ror yt 


the plant. 

The rooting of cuttings has now been 
put on a rather exact basis as a result 
of these investigations of the internal 
growth which are involved. 
There are other ways in which plant 


factors 


growth can be controlled by the use of 
these factors, but only one need be men- 
tioned here. In the past few years there 
has been much interest in the growing of 
plants under carefully controlled condi- 
tions, with their root systems either in 
a mineral nutrient solution, or in washed 
sand watered with nutrient solution. 
Plants grown under such conditions of 
‘‘tank eculture,’’ ‘‘hydroponies,’’ or of 
sand culture, develop under optimal or 
conditions and 

Their 
external 


external 
large 


optimal 


near optimal 


may give very yields. 
growth under 
conditions is, however, limited by inter- 
nal factors, and for any further improve- 
ment in their growth an attempt must 


internal 


these 


be made to find what factor is 
limiting. Reeent experiments 


shown, in fact, that some plants in tank 


have 
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or sand cultures may be acceleraté 
their development by the applicati 
vitamin B, to their culture solut 
These plants apparently do not pro 
in their leaves as much vitamin B, as t 
Accordingly, the r 
system is limited in its development 


roots can use. 


this internal factor, and shoot dev 
ment is limited by root development 
we shall shortly see in another conr 
tion. Application of vitamin B, sh 
allow the roots to grow more vigorot 


and accordingly shoot growth to be a 
Needless to i ! 
expected that all plants are limited 


improved. say, it is 
vitamin B, ; different plants are undo 
edly limited by different internal! fact 
but it seems reasonable to suppose 
it is along this line that further impr 
ment of tank culture crops must proc 
The internal growth 
have been most extensively studied 


factors wl 


which are at present best understood 
There are, } 
this ty] 


subst 


auxin and vitamin By. 
other factors of 
the 


given off by injured cells which is respor 


ever, Many 


There is, for example, 
sible for the healing of wounds as \ 
abnormal growths of 
The chemical nature of this sul 

but 
yet b 


as for var 
kinds. 
been investigated 


stance has 


chemical structure has _ not 


worked out in detail. Perhaps the m 
test 
however, 
In this test, t 
embryo is removed from the seed so t! 
it is unable to obtain either the food 


general and most interesting 


plant 
‘*isolated embryo’’ test. 


growth factors is, 


the growth factors which are stored ther 
The aseptic embryo is then placed in 
sterile flask containing nutrieat solut 

This solution contains sugar from wl 

the plant is able to derive the energy 
1ecessary for its metabolism, and in add 
tion the solution contains all of the ne 
sary mineral salts. The embryo is 
lowed to develop in this medium in t! 
dark. 
tions, is completely dependent on tl! 


The embryo, under these con 
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both for food and for special an infil 
factors. The ordinary foods, tothe 
r, are all supplied in the nutrient ‘‘bios’’ fi 
n amounts sufficiently large to growth of } 
limiting. The growth of the’ the pea coty 
is then limited only by the _ tion in some ri 
growth factors in the medium. growth of the se 
-can readily see, this isa very gen- of the 
and delicate test for the substances stances influence 
iry for plant development. Very pea embryos 
sive experiments of this kind have acid, two other su 
‘ried out with the isolated embryo B complex, hav 


va. If no special growth factors undoubtedly to 
| ; 
la 


lded to the nutrient solution, the hormones althou; 
o grows into a dwarf plant ap-_ tions hi: 
ately 1.5 em high. That it is able Theelin, 
w at all is due to the fact that the of animals, 
yo when it is cut from the seed this connect 
dy contains a certain amount of some time 
specific growth factor. In order to trogenie a 
‘this plant grow more, we must now material. 
to give to it, in the nutrient solution, example. 
growth factors which it normally  diseover 


s from the seed. If vitamin B, is 


plied, the root growth of the young 


oestrogen 
In some way 1n 
t is very considerably improved. jive processes of 
amount of vitamin B, which is 
ssary to bring about this effect is of 
same order of magnitude as that 


edly IS not so, 
possible to bring a 


1] . } \ applying oest rouse 
lv rese! > e; ed. : 
. Pp esent in the pea Seé t However. there abundant 
same time, the stem growth of the 

. _ ° : t] at the iin 1 » TO Improve 
t is greatly improved. Vitamin B,, 
aa . tative growth ol : 
vever. has no detectable influence upon 
» , qaitions. tis st 
crowth ot isolated stems, and it seems 


° . ue y one mis 
sonable to eonelude that its effect 4 ntl; =_g 


necessary tor 
In fact, it is 


the growth of 


the growth of the stem must be 
ect and due to its effect upon the 


of the roots. The roots grow 
' : _ pp: - » embryo test 
better when vitamin B, is supplied : " 
. , . ndual growtl 
as an indirect result of this the stem ‘'@"4! 
r: . ‘ he: embryos grow 

so grows better. Vitamin C, ascorbic . = 
. . . | , , onl 
also, is a growth factor for these “Y with only 
ited embryos. Vitamin C must be However, 


unrecog? 


sorbed by the embryo until it reaches 
proximately the concentration which @re not ye 
resent in the normal plant in order growth 
to exert its maximum effect in in- seems saf 
ising the growth of the isolated em- we seek 


Finally, pantothenic acid exerts using thi 
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removed from practical problems, we 
may nevertheless learn still a great deal 
more about the ways in which plant 
growth may be controlled under practical 
conditions, 

One example of what might be done 
with even a small knowledge of the bud 
growth factors may be mentioned. The 
peach tree, like many other deciduous 
trees, requires a certain amount of win- 
ter ‘‘cold treatment’’ if it is to resume 
its normal growth the following spring. 
In warm climates such as that of South- 

California the winters are often not 
sufficiently cold to furnish a satisfactory 
cold treatment, and as a result the buds 
of peach and of some other trees fail to 
open at the normal time in the spring. 
delayed foliation’’ and 


This is known as ‘ 
may often be so extreme as to cause con- 
siderable losses. This is a problem in 
failure of buds to grow. It is not a 
problem concerned with the usual foods 
because chemical analysis has shown that 
there are large amounts of food present 
in the dormant twigs. It might be sup- 
posed that it is a problem related to the 
specific growth factors, and this seems 
indeed to be the ease. Dormant buds ean 
in some eases be caused to resume their 
growth if they are supplied with those 
growth factors which, as we saw earlier, 
affect the growth of the isolated embryo. 
It may perhaps be predicted that 
through a knowledge of these internal 
growth factors dormancy may be com- 
pletely controlled. 

In this article a few of the results of 
the investigation dealing with the inter- 


nal factors involved in plant development 


have been discussed. To sum up 


erowth of stems can be regulaté 


considerable degree with the 


auxin. Internal factors other than 
play a role here, however, and or 
not yet say that stem growth is 
pletely under our control. Root gr 
on the other hand, is relatively 
understood. Not only root growt! 
but the formation of roots can be 
lated rather exactly. This, howeve: 
as far as the study of the internal fact 
in plant development has progres 
The general line of attack whic! 
necessary to make upon this type of 
lem is, however, clearly understood 
progress in the future will be n 
faster. There are many problems, | 
lems outstanding both because of 
practical and their theoretical int 
which ean now profitably be atta 
for example, that of the initiat 
buds, of growth in thickness, of 
growth, and of fruit development 

of these cases it seems well indicated 
special substances, hormones, or n 
generally, special growth factors 
involved, and that much might be 
dated by an appropriate ‘‘hor? 
attack.’’ The problem of dormancy 
gives promise, as has just been ind 
of being a problem involving s] 
internal growth factors. Flower 
initiation and the growth of flowers 
practical problems of the first im} 
tance which are yet to be studied 
this point of view. The study of 
plant hormones is admittedly still 
infancy, but it is a study which | 
bright promises for the future. 
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By Dr. E. V. 
WASHINGTON 


pharmacologist, 
ideal 


distinguished 
J. Abr l, has stated 
nee: ‘‘Greater even than the eo 


his in a 
reat- 
scovery is to keep open the way to 
In 


be allowed 


other words, 
to 
scientific advance. 
ld rather alter this statement 
than t 


discoveries. - 
¢ should stand in 
of 
| Wwol 


Greater 


Person- 


Way 


ad even he greatest 
very is to make proper use of dis- 
very. This is not very different from 
structions of Saint Paul: ‘‘ Prove 
hold fast to that 
Thoughtful people are appre 

ve about the misuse of Science. 
‘cording to Raymond B. Fosdick, 
ent of the Rockefeller Foundation: 
manity stands to-day in a position 
que An 
ritten across the future: Is man 
he hi 


is he to be the victim? ( 


Ings ; which is 


peril. unanswered ques 


master of the civilization LS 


ted, or ‘an 


trol the forees which he has | imself 


the Nobel prize winner, Alexis 
|, has written: ‘*‘The enormous ad 
rained by the sciences of inanimate 
r over those of living things is one 
vreatest catastrophes ever suffered 
imanity. The environment born of 
elligence and our inventions 1s 
ted neither to our stature nor to our 

We are unhappy. We degenerate 
y and mentally.’” 
inG Ford, 
lent of the University of Minnesota, 


ipproached the problem as an edu- 
He 


Ss at the moment acting 


is concerned with the kind of 
; — 


OU 


to the people of the 
He Says: **Nobody TO 


ls to have his intellectual gullet 


ean swallow more 


G. Moulton, Se February 


VER 


COWDRY 


SITY, ‘ 


unbelievable maz 


that 1 
keeps 

Ing and 
science 

oe: os 0 
prejudices 


inherited 


and 
porarily 
Harold 


> } 
Brookings Ih 


ty 
cisely for wha 
or deve lop 
of such vast 


control : 


econ 
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man 
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social 
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This arraingnment of science is breath- 
taking. But we all know that science is 
a kind of two-edged tool which can eut 
both ways. An immense amount has been 
said and written about the use and mis- 
use of science. Obviously, in the short 
time at our disposal, we can but scratch 
the surface. No two people would do so 
in the same way. We shall limit our- 
selves to five ways in which our social 
body politic feels the impact of science. 

(1) It is natural to think first of wnem- 
ployment. Even the most learned under- 
stand this but imperfectly. Men and 
women in many occupations are being 
displaced by machines. This is happen- 
ing, for instance, as a consequence of the 
installation of labor-saving machinery in 
steel rolling mills. Since 15 men are 
thus enabled to do more than 1,200, it is 
estimated than 85,000 will be perma- 
nently displaced within three years. 

Each great labor-saving device may be 
a step forward in social values, but we 
would rather have it without this social 
dislocation in its wake. It is said that 
the maladjustment is corrected by the 
development of other new industries 
which absorb the unemployment. While 
this statement may have some basis in 
fact and be a sort of half-truth, it carries 
with it a lot of wishful thinking. There 
is a parrot-like quality in its insistent 
repetition—a sort of defense reaction. 
As science advances, new industries are 
developed which take up part of the 
slack, but unemployment on the whole 
tends to increase. The shock of the utili- 
zation of each invention should be econ- 
sidered on its own merits unobseured by 
doubtful generalizations. When 10,000 
men, who have done their duty over 
many years and have earned a fair living 
for their families, are deprived of the 
jobs in which they have become profi- 
cient, and this almost without warning, 
exactly what are they to do? These 

Marquis Childs, St. Louis Post-Dispatch, 
March 6, 1938. 


10,000 may not happen to be in a | 
where a new industry deve] 
Even if they are, their training m 
be such as to lead to their emplo 
They and their dependents are | 
experience a terrible jolt which will 
years of suffering. It is almost as 
when industries move to another p 
the country, nearer raw materi: 
cheaper labor, and leave the or 
workers behind. 

This is of course a matter about w 
much could be said. There is a lin 
which a minority must be protect 
the expense of failure to make the f: 
of science available to the majority 
a price which they are fully able to | 
We shall revert to age and sex fact 
unemployment later. 

(2) Some assert that advances i 
ence promote mediocrity. If any 
siderable number of laborers are 
come mere button pushers, opport 
to cultivate skill and pride in aecomp 
ment will be lost. Manual laborer 
relief, numbered by the million, s 
times work in a rather half-he: 
fashion, though there are, thank hea 
many exceptions. When the work 


remote, or even of no social value, 


effect on them can not be deseribed 


uplifting or stimulating. It is giv 
them because of our belief in the 1 
of all workers to a living wage. W1 
they are good, bad or indifferent m 
but little difference. We are unw 
to let the fit survive and to see the 
vo under. In labor we see a ma! 
leveling. 

And the same tendency is notic 
in edueation. This, beyond the ack 
edged minimum of the three R’s 
work, is the right of al! whether 
earn it or not. The tempo of n 
education is ali too frequently ad) 
to the dull and the stupid, even to 
pathological, with whom the promis 
youngsters must keep step. Agai 
premium which used to be placed 
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tive and brains is going by the 


Science, however, is not so much 
ime as our conception of relativity 
ial values. 

Mediocrity is partly due to cod- 
which, from another angle, is 
tely a result of advances in science. 
is, we are protected from disease by 
‘ovements in medicine; from changes 
mperature by proper clothes, heat- 

1, for the chosen few, by air con 

from having to use our 


nine ; 


mus- 


by all kinds of mechanical devices 
‘ould mention many other ways in 
h our bodies are pampered while our 
ls are stimulated to a fever 


control of 


pitch. 
external environment is 
ming so perfect that there is real 
rer Of loss of God-given powers of 
laptation through disuse. 

Jennings has aptly said: ‘‘ All organ- 
s must protect themselves against the 
heat 


against 


rious forees of nature: against 
cold 
vation and overeating: 


i and 


and wind and wet: 


against unfit 
bumps and 


against 


drink; against 
broken bones; 
That’s what life is: 
If any organ- 
to select 


uses and 


es and poisons, 
‘uggle 
ased 
environment, ceased to protect itself 
would extinet in a 
So it is with man, with bird, 


for existence. 
to struggle, ceased 
ts kind become 
eration. 
th fish, 
th plant.’”® 


with worm, with protozoon, 


| 
But 


unlike lower animals, as Darwin 
numerous leaders since have told us. 
prevent the operation of natural laws. 
We will not allow mankind to become 
but the 
tant future holds for us if we rely 


xtinet in a generation, what 
re and more on machines and less and 
Ss on our bodies we ean not tell. Such 
pe ndence does not make for progress. 


+) With 


with 


labor more me- 


and 


becoming 


nieal, reduction in hours 


H. S. Jennings, ‘‘ The iolos asis of 


n Nature.’’ New York: Norton 
Ine., 1930, 384 pp. 


{ mpany, 


increased idlenes 
susceptibility 
This menace 
action 
to us Wl 
impetus 

lato, 
viven 
**Tyra 
ernment 
ing whic!) 
is extinguish: 
mass of brute 
their tyrant 
pleases: he sé 
under the name 
with dreal 


ms 
the 


darkens their 


instrume 


intellectual 
plucks up by 
manly and n 
with more 
forms them 
and turns tl] 
for his use 

It , inte 
ciples of ] 
are ident 
thoughts wl 
so that the fi 
so greatly enha 


- | 
CONSCIOUSLY Ge 


i@tals of 


edge of the det 
with the 


science, 


onward 
radio, 
’ 


make propaganda 


in shaping in 
before. In the 
of all the 
fluence of sci 
of learning 
sure of freed 
should be more 
are less fortuna 
we fé llow like s] eep 


(5) The social organism 


employment 
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are perhaps on the increase and from 


which judgment is sapped by propa- 


ganda is aging. Owing to advances in 
medical care and to improvement in liv- 
ing conditions most of us last longer than 
our forefathers did. Life expectancy is 
the that the 
new-born babe will live. It is what in- 


number of years average 


surance companies use in caleulating 


premiums. Fairly accurate data are 
available on changes in life expectancy 
in the United States." 

Shortly the 


written, in 1789 to be exact, life expec- 


after Constitution was 
taney was estimated to be 35.5 years for 
parts of New Hampshire and Massachu- 
In 1850 it rose to 40 (for Massa- 
chusetts) and for the United States in 
1900 to 50. in 1920 to 55. while in 1930 
it was a fraction over 60 years. To-day 
In some 


setts. 


it is probably 61 or 62 years. 
other countries it is more. It may go up 
to about 70 With this 
wrought by science, the character of the 
In the time of 
Washington and Jefferson there were, as 


years. change 


population has altered. 


always, a few very old people, but on the 
average our citizens were only a little 
more than half as old as they will be 
This 


gradual tempering of youth, during the 


before this generation fades away. 


past 150 years, with the longer memory, 
older 
people, has undoubtedly been a whole- 


experience and conservatism of 
some factor in the development of our 
national habits of thought and action. 
The technique of dictators is to-day, 
as in the past, to run away with the situa- 
tion by ignoring the mature judgment of 
the adults and aged and by pandering 
only to the youth of the nation. Young 
people are temperamentally more vision- 
ary and inclined to idolize their leaders. 
Flushed by 
likely to carefully think out policies and 


enthusiasm they are less 
Theirs is a ten- 
and A. J. 
the Life 


probable consequences 
§ Detail rive by L. L 
A Study of 


Press, 1936. 


Dublin 


Table.’’ York: Ronald 


dency to action and the devil take 
Youth movements are a \ 
They | 


glamor, but they represent only a 


hindmost. 
important means of progress. 


tion of any population and they tend 
be unbalaneed. It will be 
mitted that 


needed in an aging nation. 


freely a 
social integration is m 
There is 
greater range of age, of likes and dislikes 
hopes and fears to be integrated int 
harmonious whole. We are permitt: 
believe that nature makes provision 

it by increasing maturity of judgment 

There is another important p 

Fairchild® remarks upon the leveling 
of the population. ‘‘There are m 
1,600,000 fewer children under 
than there 
He quotes figures by Kuezynski. T! 
figure 100 is taken to indicate a net 


than 


now were five years ag 


maintain 
population without increase or decreas 
The for: England 
Wales, 88; Germany, 89; France, 93.7 
United States (1934). 100. 

We observe, probably with some s 


production, sufficient to 


estimates 


are 


prise, that France appears to be contra 
ing, as far as number, less rapidly t! 
Germany. eall for 
for 3 
million more Germans, but he is tilting 
He can retard t 
process of contraction just a little 


Goebels may 


million, 20 million, nay even 


against a whirlwind. 


very temporarily, for it is at best a long 
range task; but, save by forceful annexa- 
tion of additional Germans, it is safe t 
say that he can not materially alter this 
fundamental process. 
Turning to the United States, Kuezy 

that 
barked upon a phase of population 


ski believes we have already em- 
that is to say, the figure has sun! 
below 100. If checked at the right tim 
this leveling is really a great blessing 


attributable to a common-sense real 


crease ; 


tion of social values, though some m 
at first sight, be fearful and fail to pet 
trate the disguise. Evidently it means 


’ Harper’s, May, 1938. 





SCIENCE AND SOCIAL VALUES 


are mercifully delivered from 
gation of providing for a larger 
larger population and can devote 
tention to striving for quality. 
erefore in any penetrating consid- 
n of science and social values it is 


ssary to be realistic and to remember 


aging 


the adjustment is one of an 
ation which is not expanding nu- 


ally. For several reasons we are 


sistently brought back to a study of the 


We 


rures are 


\nother significant facet 


| 
‘ 


) 


en 35 and 


among When there not 
of) jobs to go around it is the aged, 
and the 

ved of them first. 
know that there is a general ten- 


us. are 


women children who are 


elderly from 
yment to for 
in the prime of life; but accurate 
difficult to find. However, it 
ably reported that of almost 500,000 
relief 5 


\ to retire people 


earlier, make room 


those between 25 and 
off the 
| reemployment in the proportion 


ns 


on 


ere taken relief rolls and 


to 1 as compared with others be- 
5. The latter have only 

How relatively, 
the opportunity of 


a chance. small, 


be 


n from 45 to 55. 


men and 


who are not classed 
| people and who are below the usual 
ig age. 


is the discov- 
that in the past 50 years the per- 


tage of gainfully employed women in 


+). 


‘iS oO] 


‘nited States has increased from 14.5 
» per cent.'® Because the ratio b 

n the sexes remains about the same, 
the inerease can not be wholly at- 
ted to the opening up of new kinds 
ork, there must have been some dis- 
ment of males, especially in certain 
life in which women are more 
ent than men and work by them is 
lal asset. Our fathers were content 
attractive male secretaries, but we 
it. Who would want a male nurse? 
telephone operators are seldom in 


E. Weld, New York Times, April 


20, 


» } 
Elaboratik n 


the 
but time does 1 


running 


also, that op}; 

to legal restrict 
unrelated to a hard 
a larger number 
In unemployment there are mat 
labor-say devices 


are written about 


besides ing 


them 
Social adjustments to mee 
of applied science 
neglected and 
It is me 


the greatest unt 


are 


ing. 


out 
people 


a large ract 


by 


such 
ean help us, and 
To 


is lop 


vo ahead, w 

sided 
What, hov 

women 

forced to t 

millions of 

nually to 


Ter in m 
a small dol 
They are al 
shrug our 
inevitable 
about it 
explain this ne 
We turn fr 
eved childrer 
future. Let 
60 or 65 


anywa 


done 


science, nee 

ing grea 
Now 

scient S 

know 

hazard 

to them 

| nee ) 

aging and 


one must mon. 
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Take the telephone. My father told me 
that Alexander Graham Bell offered a 
half share in his invention to any one at 
Brantford, Ontario, who would give him 
$100 for expenses. But the idea seemed 
so incredible that nobody was ready to 
this 


scheme. 


risk amount in such a_ wild-cat 
The worthy citizens of Boston 
23 years ago thought that they aequired 
their 


police for 


merit when one of 
felicitated the 

eriminal on the 
funds from ignorant people by exhibit- 


newspapers 
arresting a 


charge of ‘‘extorting 


ing a device which he says will convey 
the human voice over metallic wires.’’™ 
It could be done elsewhere, but not in 
Boston ! 

What can be more important or thrill- 
ing than to peer into the future with the 
purpose of putting science to proper use ? 
We think at once of President Hoover’s 
Social and of 


President Roosevelt’s National Resourees 


Committee on Trends 


Committee. It is comforting to find that 


the work of the latter supports and ex- 
tends the efforts of the former, that some 
the first have 
played a leading part in the second and 


members of committee 
that both have been constructive in the 
best sense of the word. 

We have time to consider only a few 
of the conclusions reached by Roosevelt’s 
Committee. Tt itself 


those inventions likely to exercise a pro- 


econeerned with 


influence on manner of life and 
t} e 
The mechanical cotton picker is 


found 


employment within next twenty 
years. 
placed by the committee at the head of 
the list. The danger is fully appreciated 
both by the inventors and by the think- 
Professor Ogburn is quoted"? 
*“Will the surplus labor of 
the South flood the Northern and West- 


.. The influence on Negroes 


ing publie. 


as follow S: 


ern cities ? 


Farm tenaney will 


may be catastrophic. 
be affected 
Southern States may be greatly altered,”’ 
ete 

11 Reader’s Digest, 


12 New York Times, 


The political system of the 


August, 
July 18, 


1938. 
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artificial 
from plant cellulose is listed, after 


‘he production of 


ful deliberation, as another 


This, if done cheaply, may deliv 


possil 


other body blow by displacing hi 


cotton and the mechanical picker. 
The feasibility of constructing st 
flight airplanes has, the committe 
lieves, been proved. Planes wl 
take off and alight in the back yard 
change the whole problem of tra: 
and serve to overcome city, stat 
The fran 
things will certainly become dis) 
Think what the 25,000,000 motor 
have done for us. Y 


national boundaries. 


now in 
1900 a 
Roosevelt for his 


use 
newspaper congratulated T 


**character 


dore 
in venturing to ride in ai 


mobile. And in 1908 J. P. Morg: 
Company declined to pay $5,000,000 | 


ecourage’’ 


er incorpo! 


securities which were lat 
in General Motors and rose to $200.0! 
000. There are many surprises in 
for us. 

The 
regulation of science to extract the a 
at the same tim 


greatest danger is that, 


est social value and, 


prevent dislocation, human act 


may be so drastically regimented 
liberty and individuality will be 

Unhappily mechanical science is im] 
emphasizing hu 


sonal; instead of 


values, it breeds a conception of 


insignificance of human beings. In 


; 


the claim is made 


It is really | 


dictator nation 
unemployment is solved. 
den by creating socially useless work 
the army, by depriving women of 
position gained a generation ago and 
ruthlessly displacing a rac‘al min 
What must we do? All this is rat 
and so¢ 


science 


picture of 
values, but there is always the b 


a bleak 


side. I could sing a hymn of prais 


science, but that is not my present t 
We obviously want science to dev 
and it is our hope that it will be bett 
adjusted to our social fabrie. To 
that this integration is not our job 
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y on the other side. It is for uni 
ty people to come out of the eloist 
» a helpful interest in government 
n education beyond our doors. 
first sentence of Carrel’s declara- 
will bear repeating. He spoke 
the enormous advances in the 
‘al and physical sciences of inani- 
matter as compared with those in 
vical scienee. But the most telling 
uuncement is that of Charles W 
long president of Harvard and 
mself a chemist: ‘‘The human race has 
and greater benefits to expect from 4] at 
essful cultivation of the sciences, pot from the mo 
h deal with living things, than wit! other animals 
other sciences put together.’”! the human s} 
d to know more about life in all tally differe 


for it is our lives which must have certain 


adjusted to the march of time and ust breathe. 


‘hanieal science. themselves 
The strategic thing is to start at the inhibit pri 
m and to build up. According to about man 
Liddle of the Carnegie Institution, son of the 
hing of biology in the public Religious att 
is about 30 years behind the times it. That isa 
falling off in quality and quan-_ which there should be no dict 
The intellectual freedom of the public schoo T 


hers is at stake. They are hired and has misst 
d by the local school boards. Riddle lution, ha 
es that ‘‘During the past 17 years tion wl 


states (if we include Utah) have has rai 
d laws which prohibit the teaching Which does 
evolution in their publie schools.’’ Ridd! 
on can be made of biologists who that 1 
been discharged, but to do so is not !vok 
ec. The states are: Tennessee, Ar- "4d spea 
sas, Mississippi and Florida. In Utah ands of 
restriction is less drastic. Lest you In ever 
narrow-m 


ful. But n 


of our most soe 


comfort in the belief that it is only 
these states that teachers are told what 
¥Y must and must not teach, allow me 
quote from a declaration by the prin- sighted citizens 


pal of one of Philadelphia’s leading 
rh schools. He is reported’ in a 


the rising generat 


fruits of scie 
. , moralizat 

Oscar Riddle, Science, April 29, 1938. ; 

‘ Thid , Surely it 


i. 


Philads lphia Evening Bulletin, August 13, ers of the : 


— 


See note 13. the field ar 
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vent the passage of any more such laws But the teaching of the life scie 
and to repeal those already in force. however excellent, is not sufficient 
Their brothers in Germany have given a must somehow get over to these childr 
fine example of courage in fighting for who will take our places, an idea of 
freedom of teaching in the churches, ics, of the right thing to do. This et 
while scientists, be it said to their shame, must be superior to our own, for t! 
have merely bowed to authority in the is evidence that we have lost groun 
universities. compared with our fathers and mot! 
The position of the 40,000 or more They were more apt to stay at home 
teachers of the life sciences is a disgrace. live their lives in smaller communit 
They, and the others, are shamefully where they were well acquainted 
underpaid. It is stated that 250,000 where most misdeeds or unkindness 
teachers in the United States were paid affected people they knew and | 
less than $750 each last year.’® Laborers Moreover, they were easily found 
building motor cars are better paid than and honesty was clearly the best p 
people charged with building the men- Now, we hurry from place to pla 
tality of citizens of the United States. meet a great many people whom we nev 
It is not money we lack, but perspective get to know well, and for whom we 
in social values. It will be a long time not feel the same personal responsibilit 
before teachers are given a chance to live To steal from a passerby on the hig! 
decently, because they are not a pressure is ethically as bad as for Jones to 
group and never will be. They are will- from his friend Smith next door 
ing to serve the nation in this most im-_ small village. The thief on the highy 
portant task of giving the rising tide of however, has a far better chance t 
several million youngsters a true but away with it. 
necessarily elementary conception of life An impressive statement could 
in all its main aspects. It appears to be made of the increasing cost of eri 
an inexorable law that no teacher, much What I wish to stress, however, are 
less a professor, gets a raise in salary’ intangibles; not the anti-social but 
beyond a pitiably small amount, unless unethical, if there is a real differer 
under threat of quitting his job, and between the two. It used to be said tl 
there are many ready to take his, or more ‘‘a man is so mean that he does not ev 
often her, place. pay his taxes.’’ To-day, tax evasion 
What concretely can be done for this a fine art. Ghost voters are frow 
great group of teachers? At present upon; but we all know with what « 
they are unorganized, isolated from their placency some of our leaders pass off 
fellows and find it very difficult to keep their own the work of ghost writ 
abreast of the times. The Carnegie Cor- And the socially elect give advert 
poration of New York, through the testimonials for products which it 
Carnegie Foundation for the Advance- doubtful whether they ever use. W 
ment of Teaching, has come to a realiza- apparently inereasing ease we prot 
tion of their plight and has financed a_ less and less about actions we know 
study of the situation by a grant of be wicked on the basis of ‘‘the mind 
$10,000 to the Union of American Bio- own business’’ policy. This anti-so 
logical Societies. The work is in charge attitude is considered a virtue and son 
of a committee of the union headed by are proud of it. 
Dr. Riddle and a National Association Years ago in England there were 


of Biology Teachers is being formed. now, cases in which operation of the | 


St. Lowis Post-Dispatch, March 26, 1938. machinery did not achieve ethical et 
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King stepped in and followed the 
S of which 


The word is still with 


his conscience, was 
it decisions, on the basis of equity, 
limited. Right 


¢ are often subordinated t 


trictly and fair 
» legal 
icalities. 

to human 


ing as long as we do not see it be- 


are becoming callous 


ur eyes. The vicious doctrine that 


nd justifies the means is condoned. 


with which scientifie dis- 
ies are utilized to destroy social 
warfare to 
ul extent. The concept of social 
nsibility between peoples embodied 


has inereased a 


» Covenant of the League of Nations 


social, 


Act 


fives 


is 


The Neutrality 
since in operation it 
rt and actual help to the aggres- 
The invasion of China is earried on 


the aid of California oil. 


TV 


» only ethical justification for neu- 


is ignorance. When the facts 


me known in any dispute we are 


ged, unless we are wholly anti-social, 


form an opinion and to act to the best 


ir ability. 


ontroversy is to be unethical. 


To refrain from express- 


r this opinion; because, for selfish mo- 


into 
Yet 


ften do we simply shrug our shoul- 


we do not wish to be drawn 


ders and 


can not be 


public ethies must 


shaping it, the 
our unbhiversitie 
leaders 

Is the 


festation of 


slump in etl 


faliure to 


to the onrush of science? 
We can speak thousands of 
felt 


sphere of influence 


around the wor 
howe 
panded out of all proportion to « 
We find it d 


eatch up with the results of wh: 


actions are 


has, 
of responsibility. 


individually and nationally 
edy is that we do not care very mu 
in our ow 

For 
tionists this environment is cont 
the 


long as no harm is done 


row social environment the 
Coming back 
said that the 


covery, 


to our 


proper use of 

mind its s 

To hold to 

difficult, but I firmly believe tha 
of each of be 
addition to dedicating ourse] 
advancement of 
tle time to 
which does 
} 


is de 


} aving 1n 


is our mainstay 


one us will ric 


science, dey 


we 
some specific 
not profit 
which 


and far. 
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MOTHER OF COMPTONS 


By MILTON S. MAYER 


UNIVERSITY OF CHI 


Honorary degrees are supposed to 


signify achievement. Sometimes they 


signify the achievement of the recipient 


in science or the arts. Sometimes they 


y though seldom openly) the 


signify 
achievement of the college in wheedling 
a new dormitory from a prosperous citi- 
zen A few years ago QOhio’s historic 
Western College for Women bestowed a 
doctorate of laws for neither of these rea- 
sons. The recipient, whose bearing de- 
nied that a woman is old at 74, was 
awarded the LL.D. ‘‘for outstanding 
achievement as wife and mother of 
Comptons.’’ 

Having received this recognition of 
her contribution to American life, the 
new doctor hurried back to the welcome 
obscurity of an old frame house on a 
quiet street in the little college town of 
Wooster, Ohio. Otelia Compton doesn’t 
want to be famous, and she isn’t. Four 
of the men to whom she is wife or mother 
occupy a whole page in ‘‘ Who’s Who in 
America,’’ but the larger achievement 
f a middle western farm girl is unre- 
corded. 

Those who extol the virtues of hered- 
ity may examine with profit the Comp- 
ton family tree. For the ancestors of the 
first family of science were common 
farmers and unskilled mechanics, and 
the only one of them associated with 
scholarship was a earpenter who helped 
nail together the early buildings of 
Princeton. True, Elias Compton and 
Otelia Augspurger both taught school to 
help support the farms on which they 
were born, but so had farmers’ sons and 
daughters before them. And there was 
no reason to predict that the union of 
two country school teachers would pro- 


duce a page in ‘‘ Who’s Who.’’ 


$58 


Ni 


cial 
wisd 


CAGO 


= € uld 


the naked 


venius in the 
om. Still, the genius must 
the four children bon 


there, for of 
Elias and Otelia 
oldest, is a distinguished physicist, 1 


pres 


tion, 


ident of the g 


Massachusetts 


eye ¢ 


listing 
in the simple Compton household a 


practice of dom 


Com} 


ton, 


} 


lave 


Karl, 


reat scientific instit 
of T 


nology; Mary, the second, is principa 


Institute 


a missionary school in India and 
of the president of Allahabad Christ 


Colle 


the 


ve there; 


Wilson, 
noted economist and general manager 
U. S. Lumber Manufacturers’ 


the t 


hird, 


ciation, and Arthur, the ‘‘baby,’’ 


forty-five, one 


ence 


winner 


Physics. 

How did it happen? 
the four famous Comptons is a n 
the direction of the old frame hous 
‘sitting 
Wooster I found Elias Compton, bel 
elder statesman of Ohio education, 
died last May at the age of eighty 
He taught philosophy at Wooster Co 


Woo 


for forty-fix e years. 


roon 


ster. In 


1, for the 


f 
Ol 


oft 


the 


the immortals of 


the Nobel 


Pri 


4 


} 


s\ 


The answer 


But I di 
the answer to my question in the sitting 
» father of 


room’”’ 


d not 


Comptons 


plained that he was just one of Otel 


bi VS 


and referred 


me 


to th 


e ki 


where the mother of Comptons, at 


age 


Ame 


lies. 


It 


of 79, manages the home that 


rica one 


of its most 


is characteristic of 


eri 


()te 


1ent 


lia C 


ton’s philosophy that she should d 


; 
l 


she has a recipe for rearing great 1 


and 


women. 


She 


will 


children are ‘‘worthy,’’ 


admit 
but 


that 
what 


world ealls great has no significance 


her. 


When 


she 


heard 


the 


news 


’ 
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had won the world’s highest 


science, her first words were know 


it doesn’t turn his head.’’ In The first thi 


nd place, she refuses to be an ‘*How important 

and has never before permitted ‘*That depe 
be quoted on the secret of suc heredity s 
otherhood. The only way | ‘Well 


blood.’ ”’ 


at Was @i 


to pry her loose from her reti- ) 
get her into a food hot Tl 
Alsatian 


l } 


was the weakness in her armor. principle t 
s doctor of laws actually has a set the bloodstream, 
s, and to challenge them is to ask it. Line 
fight. There is nothing unfair dissolute 
picking an intellectual quarrel less sons and 
is woman of almost eighty years; ‘best families’ in 
more than equal to it. She reads pretty good evidet 
ntly as any scholar. She thinks awfully thin. No 
mbly as any logician. And her’ traordinary men 
fulness is such that when, one day children of 
summer, she forgot to take off her much stock 
vatch before her daily swim, her **Don’t 
n kidded her about getting old. a kind of 
may disclaim her expertness, but ‘That is the | 
rd is against her. There are her isn’t like 
ildren, with their total of thirty- parents unle 
llege and university degrees and _ their par 
memberships in thirty-nine learned you wai 
s. They didn’t just grow. In But iti 
tion, there are the hundreds of boys from ge 
rls whose lives Otelia Compton In cor 
| during the thirty-five years she heredity, 
directing the Presbyterian somethin 
‘+h’s two homes for the children of by so man; 
ssionaries. Cornered in her kitchen, ‘‘haven’t g 


her of Comptons simply had to _ she feels, whic! 


that she knows something about prevalent 
rhood. reality of 
Her recipe is so old it is new, so ortho- ‘‘suggests 
is radical, so commonplace that chology 
ve forgotten it and it startles us peasant 
used the Bible and common sense,’’ cided thi 
d me. I replied that ‘‘the Bible they are 
common sense’’ was inadequate, And the 
the Bible has been misused by bued wit] 
s and common sense is an attribute futility.’ 
fool imputes to himself. She Certainly 
| at me hard through her gold- would never have |! 
ed glasses. Slowly her gray eyes parents regarded ec 
ned. She smiled, and told me to insuperable. E 
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ing $1,400 a year as a professor while ‘*The mother or father who laug 
his wife was rearing four children and a youngster’s ‘foolish’ ideas forgets 
maintaining the status a college commu-_ those ideas are not foolish to th 
nity demands of faculty households. The When Arthur was 10 years old h 
children all had their chores, but house- an essay taking issue with other ex 
hold duties—and here is an ingredient of on why some elephants were thr 
the Compton recipe—were never allowed and others five-toed. He brought 
to interfere either with school work or me to read, and I had a hard tim: 
the recreation that develops healthy ing from laughing. But I knew 
bodies and sportsmanship. seriously he took his ideas, so I sat 
If heredity is not the answer, | wanted and worked on them with him.”’ 
to know, what is? Arthur—he of the Nobel Prize 
‘*The home.’’ listening to our conversation, and 
‘*That’s a pleasant platitude,’’ I said, he interrupted. ‘‘Mother,’’ he sa 
in an effort to draw my ‘‘opponent’’ into you had laughed at me that day, | 
the middle of the ring. I succeeded. you would have killed my inter 
‘*It’s a forgotten platitude,’’ she re- research.’’ 
plied sharply. ‘‘The tragedy of Amer- ‘The reason why many parents la 
ican life is that the home is becoming at their children,’’ Mrs. Compton 
incidental at a time when it is needed as___ on, ‘‘is that they have no interest 
never before. Parents forget that neither child’s affairs. The mother and 
school nor the world ean reform the fin- can not retain their influence over | 
ished product of a bad home. They for- children if their children’s life is { 
get that their children are their first to them. And it isn’t enough to « 
responsibility. age the child; the parents must 
‘*To-day servants are hired to take pate in his interests. They must 
eare of children. In my day, no matter with him, and if his interest turns 
how many servants a mother could af- be something about which they 
ford she took eare of her children’ nothing it is their business to ed 


herself. themselves. If they don’t, the ehild 


‘*The first thing parents must remem-_ discover their ignorance and _ los 
ber is that their children are not likely — respect for them.’’ 
to be any better than they are them- When Karl Compton was twel\ 
selves. Mothers and fathers who wrangle wrote a ‘‘book’’ on Indian fig 
and dissipate need not be surprised if Mary was absorbed with linguis 
their observant young ones take after Wilson’s devotion to the spitball I 
them. The next thing is that parents him the greatest college pitcher 
must obtain the confidence of their chil- Middle West. Arthur, too, was an 
dren in all things if they do not want to athlete, but his first love was astro! 
make strangers of them and have them The combination of Indian fighting 
go to the boy on the street corner for guistics, the spitball and astr 
advice. Number three is that parents might have driven a lesser won 
must explain to the child every action despair, but Otelia Compton mast 
that affects him, even at the early age them all as she did their other 
when parents believe, usually mistakenly, sions. For instance, the summer 
that the child is incapable of under- Compton family caught 1,120 pow 
standing. Only thus will the child ma- fish, mother landed her share. 
ture with the sense that justice has been All the toys the young Comptons 
done him and the impulse to be just could have been bought for a few di 
himself. but when the four of them were s 








VOTHER OF COMPTONS 


nm Vears ot age 


their mother SUCCESS 
em up, together with a father 
almost died from pneumonia 
the wilds of nortl 
mother and ¢| 
clearing and pitched a 
ese urban-bred children learned 
ty and hard work There they 
at the thines which tempt cl 
ed not be forbidden them whe 
s are fishing and wooderaft 
There they imbibed, as 
Comptons would have 
t\ child imbibe, of the unity ana 
rv ot nature 


boys all worked summers and in — should 
vaining priceless experience; — think 
ev all had their own bank ae dren 
‘not,”’ their mother explains, — their 
we wanted them to glorify choose 
but because we wanted them to were 
money, however much or how asked E 
should never be wasted.” His answer 
he put hard work first in her Some 
Mrs. Compton thought a mo 
‘Yes,’’ she said, “I would. That 
ird work in the right direetion. The 
has acquired the habits of 


kind does not need 
‘right kind’’ of hard 
kind of work that is good 


baited the trap ‘*What’s wrong 


working for money 


mother of Comptons exploded 


money is 
that the only 


hat the world ealls 
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By SCIENCE SERVICE 


CHEMISTRY AND PHYSICS IN AID 


OF HEALTH 


Spo s 


sts and physi 


al al 


WOPKINYG W I hs IClalis 


‘al sclent 


The x-ray was : mportant con 


tribution of physies to the healing art 


scrence The tagved | 


and 


ficlally radioactive material 


atom-smashineg evelotron is the latest 


such contribution. X-rays enable physi 


to see broken 


clans to see mside the body, 


bones, ulcers and even cancers of internal 


structures Tagged atoms are helping 


ts to trace the distribution of 


SCIe@LITIS 


chemicals in the body tissues and 


various 
to learn more of how they are utilized 
On the side, advances lately 


Sulfanilamide 


chemical 
have also been very rapid 


a long time just a waste product 


rv. Then suddenly, un 
] it hy rest 


Prontosi upon 


medical world as a remedy for ehild 


bed 


To-day su 


fever OnE 


tongue been 
tive weapon 


revel mel 


made in the 


Medical 
pt VSlOLOs 
‘OCeSS Of 


n terms ¢ 


sponsible for them 


WORLD INQUIRY INTO SOCIA 
EFFECTS OF MODERN 
SCIENCE 
A WORLD Ing 


sclence plays in modern soc 


wav and will come 


national situat 


1040 


On scrence 


It is the 

and 
C.S.S.R 

proach to a kl super-governme) 
ternational Cou 


May, 1937 


quest lOomnnalres 


S¢LICTIC®G, the | 
sentifie Unions, in 
[ sling elaborate 


mechanism, a fact-finding campa 


being eonducted throug 


of nationally represen 


raniZations 


America 
Academy 


mathemat 


pl Vs ( 


SCTeCTICeS 
nomics are 


nqjuiries 


wR a 


questioning and 





rs 11 
responsib lity 


KReTS IS TaKI 


extreme impo! 


y seem less import 

yr current affairs 

f perspective 
Violence wil 


le] herate “assay 


as made e¢ivilizatio 


NEW COSMIC RAY PARTICLE 


have nearly as 
w fundamental 


isa Tamuy of Tond parents 


ng what . SOAP BUBBLES AND | 
STUDIES 


XPLOSION 


neavyv electron, 


v about 
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xplosive gas, such as earbon England cities. A woman was 
and make it form around dead at » bottom of a staircas: 
een two metal wires Across 0o-well-off residence She 
lectric spark can be made ered with what appeared to be 
(| ereate the bruises Naturally he husbane 


eC explosion IS TO taken into custody by » po 


r| speed motion pieture cam might have been tried for mura: 
over 1,600 frames a second, cept that a keen-eyed coroner-phys 


goes into operation and photographs the performing the autopsy, rendered 


progress of the flame dict that set him free. The woma 


the soap bubble method died of acute seurv\s The sympt 


OCCITS essentially in Tree or which made her appear to ave 


unconfined space, because the soap film badly beaten. Scurvy is caused by 
expands very easily to any pressure in of vitamin C contained typically 
As a matter of fact, the method fruits 
O give results under constant Lack of vitamin A causes a 
pressure and at the same time enables the night) blindness, sometimes involv 
direct observation of the relative speeds auto accidents. This vitamin is 
of the flame and the expanding, but yet tained in butter. When during the 
unburned, wases war, no butter was available and s 
For explosions of carbon monoxide it milk was used widely in some Sea 
was found that flame speeds reached navian areas because butter could bi 
values of 900 centimeters per second or at such high prices, eves of some 
about 20 miles an hour dren were permanently injured 
The soap bubble method has been a Rickets is widely found in ricl 
pioneering effort in the broad study of | poor children alike, despite all the 
gaseous explosions. The general project liver oil and vitamin D extraets sold 
is being continued, says Mr. Fiock, by administered 
additional methods which should have All the pellagrins, those who do not 
an even wider range of applications the P-P factor that prevents pe 
are not in the southern = states 


MALNUTRITION AMID FOOD , = nat ‘ 
found in northern areas and large 
PLENTY 


THERE are thousands of Americans who svnerasies of diet prevent 


where lack of money, alcoholism o1 


live ma land ol food plenty and yet protective food 
suffer from hunger. This is not a story Reri-heri is 
about economies and how badly we Ameriea. Its cause. whie 


) > our aericul ‘al ‘“ontucts > } } 
tribute our agricultural produ min B one. is also blamed 
a Story oll dden hunger the I rrequently HSSOCL 
malnutrition. It is an ABC ie in this country 


it is about vitamins 
The best estimates or @wuesses as to the CORROSION WASTES 
prevalence of nutrition diseases can not TH War-basis budgets Ol 
be bysve ke 1} »\ figures because except ot t| ce world reaen 


for pellagra in some southern states, the figures. but the most eos ly single 


deficiency diseases are not reportable which the United States or any 


Yet people die of them nation faces is the cost of corrosion 
The prize medieal story 1 er Its prevention 


| his is the es 


eomes trom one ol the 
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engineer of the Chrysler Con 


who computes the world cost 


rrosion damage of metals alone 


£5.000.000.000 each vear 
vear a quarter of all the 
d returns to oxides or ores fro 

came, Mr. Heussner states in 
erican Society for Testing Mate 
mmary aro 


if the iron thus corroded is lost MeNary 


nently, for while it is theoretically seare] 


; 


to send the iron oxide back to a atic basis 

and convert it into commercially — celebratir 
mn again, the iron rust is so seat 
It Is economically useless to 
t and start over again. It is only 
cal to try and collect the un 
parts of scrap metals. Hence the 
the junkman in modern society 


aking rather loosely, we talk of 


proof metals and corrosion-resistant 


als, but in actual fact all metals 
protecting surtaces fall down in 


Cases and what IS vood for one ucts cove 


; 
| 


iseless in another. Everything de bers an 


ma metal’s environment, the con SCrVICeS AS 


inder which it will be used in for fisherme) 


as one example, needs 
ion. It rusts in moist air 
lute nitrie acid. But if steel is im 
| in concentrated nitrie acid 
t solvent—it will not dissolve 
becomes passive and acts 
metal In this environment steel] 
metal, H. W. Gille 
l‘niversity’s Batte 
observes in anot] 


nm corrosion 


RESTS FOR AMERICA’S FUTURE 


NEEDS 
past 


re 
ane} 


LoN¢ 











THE RICHMODIS LEGEND OF THE PLAGUE 


By Dr. IVAN C. HALL 


7 vray all 
bell on 


other ¢] l ‘| hel] ll (‘oloone 


balanced 


? | 
Apostle’s Chureh as it. like 


every 
minded the 
hour 

The cit Vas ray 


ter! 


aved 1 plagu 


ified people, bending their backs as if 


under a seourgve. cursed the vear 
for they were dying like flies in autumn 
In vain, the priests preached resignation ; 


the sanctuaries were empty and people 
went about as if they were all afflicted with 
the fatal 
shoveled day and night 

morning the toll of the bell on 
Apostle’s prolonged At 
Neumarkt Platz fearful faces peered from 
flew from 
mouth to from porch to porch 
“The dead, 
carried away this very hour, is no other 
than What a 
with all erief and sor 
row! The rich, the beautiful, the good, 


lovable The 


horrible plague makes no distinction! 


verm, While the erave dievers 


(one 


Chureh was 


half-opened doors; the news 


mouth, 


one who 1s who has been 


Krau Riehmodis pity, 


the accumulated 
Richmodis! 


voung rau 


‘It is no brilliant cortege with long 
procession to dignify a lady which sud 
denly leaves the house of death, but four 
black men, who carry a long box. They 
hasten rapidly from the place. Do they 
not fear the dead, who mav vive then 


death, the horrible death ?”’ 
Ilerr followed 


erave lovely 


Richmodis them to the 


suw his Krau sink into it, 
and heard the first c¢clods of earth as they 


fell on the coftin. He 


sobbing of the 


also heard the loud 
poor people whom Frau 
Then he 


home, 


Richmodis had helped so muel 


returned to his” beautiful How 


empty and lonely 
The two evrave diggers paused to rest 


when the people had vwone Said one to 


the tone of the 


and the 


1} othe Ss] i Sil ana 
That So Costly } rit with ITS STD 


diamond and all that gold should 
eround ?”’ And s 


returned that nicht 


buried 1} tive 


al a Opel ec 1 


to steal the valuable trinkets Bu 
thev removed the lid of the ecofti 


Richmod wit] 
VchmModIsS awoke WITH a deep SI 


slowly sat up, whereupon the 


vers dropped their lantern and fle 


the dark night for their very lives 








The RICHMODIS Lk 


} ssible ' | ould as sib? 
horses would leave 1 


up the stairs and stick 
nd story window 
were vorads spoke) befor 
hoofs was heard 


Herr Richmodis rai 
‘klv as he could, and, sure enoug! 
was his good Frau before the doo 
vith rest and food, she was 
She lived a 


ampling of 


stall \ 


w davs, 1 
sh and rosy as befor 


me and had a large family 


2 Tt ge 
etamir nl | 


TH 
Pa 


u 
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THE SCIENTIFIC MONTHLY AND THE AMERICAN ASSOCIATION FO 
THE ADVANCEMENT OF SCIENCE 


Ar the April, 1925, 
executive committee of the 


Association bor the 


council of the 
Advance 


ana owner Of 


American 
ment of Science, the eclitor 
conditions 


1900 hac 


offered under certain 


to let the journal, which 


Ncience 
Slice 
the association, 


heen the official organ of 


become its absolute property The plan 
was approved by the executive committee, 
Which unanimously voted ‘*its sincere and 
hearty thanks to Dr. Cattell for his most 
vrenerous offer The agreement was put 
in contractual form by Dr. Roscoe Pound, 
Harvard Law School, 


fellows of the 


one ot 


dean of the 
assocla 


the distinguished 


elected bor his contribu 


tion, originally 
contract Was exe 
and Dr 
Pupin, president of the association, and 
attested by Dr 


July 28, 


tions to botany The 
cuted by the owner of Necrenes 
Livingston, permanent 
1925. It 
proved by a unanimous vote of the council 
December 30, 


secretary, on Was ap 


of the association on and a 


committee, consisting of Drs Pupin, Kel 


loge and Livingston, was appointed to 


eXpPress to 1)) (Cattell the appree lative 


thanks of the association 
At the annual meetine of the associa 
cembe r 


tion held in Atlantie City in D 
1936, a similar offer 


to Tri 


Was tnade ihn revare 


ScreENTIFIC: MONTHLY, which has 


i The association 


been an official journal o 
since 1907 to the extent that it mav be 
received by members in place of Se: 
The offer was referred to a subcommittee 
Professor Edwin G. Conk 


CONSISTING OT 


lin. president of the asso " 

sor George D. Birkhotf, president-elect 
und Professor Burton E. Livingston, for 
Mier permanent secretary, l"} ~ eon 


, 
morred: To t| * 


executive coml 


York 1 


niittee re 


tee meeline 


as Tollows 


meeting of the 


hat it be f S 

tion nd n f | 
yy ter value Wi tl ! 

} id ed \ } 3 

sident and | ! s 
ciation | iuthor ! 1 «dir 1 
Ss ps aS ma bye nee SS nad 
, na exe ! ‘ f < 

It ScCIENTIF \ION fro 

! to the American A n f 
Vancement of Selence, I contormit 
rms of the propos oft Dr. ¢ 
December 25, 1936, and that this 
ported to the council at the Denver meeting 
ilso wish to express to Dr. and Mrs. ¢ 
sincere appre tior t! y nad 
ti 1 services ~ fic y 

nand ] VYTeSss 


This report was unanimously appt 
by the executive committee and was 
ported to the council at the Denver 
this 


ing In view of 


cided last 


action it Was 
spring to let THe Scie 
MONTHLY be edited at the Wash 
office of the and Dr. | 
Moulton, permanent secretary of the 
elation, and the late Dr. Earl B. Meck 


‘itive comn 


association, 


lev, member of the exe 
agreed to join in the 
Cattell 


eclitorship \\ 
remaining as associate et 
Manuscripts and other editorial con 
Ti) \ 


sent 


Mon" 


should now be 


TH 


hications 


Editors of SCIENTIFI 


Smithsonian Institution Building, W 
ineton, D.C 
THE SCIENTIFIC MONTHLY, the 

The Popular Science Monthly. was es 
ished by J. W. Youmans and the fi 
D. Appleton and Company in 1872 
itS earlier Vears organic volute 
natural selection excited controvers 
wide public interest ; the journal att 
much influence and a_relativels 
circulation. The Appletons publish 
the United States the works of n 


British men of science and were abl 
print in the Monthly articles by Darw 
Spencer, Huxley, Tyndall and other 
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atl ol the elder VION 


rt more “‘T) llawa 


development oO 
sclence the journal 
y been conducted for a 


about $10.000 


i 


sold to t} e presel Towner and 


ranster of the 


an Association, combined wit! 


journal = t 


itorship, should give the cou 
er journal of gveneral science 


er before had It should greatly 
membership of the associa 
he cooperation of all work 
ience. There will be no change 
policy, but an endeavor wi 
make the journal not on 
ative, as it has always been, but 
ater interest to those educated peo MONT! 
wish to follow the advances and 
the spirit of science, the dominant 
rs in modern civilization 
undertaking will be 
without McKinley, who wi 
fitted for the editorship 
as THE SclENTIFU 


' 


INSTITUTION Ol} 


THE RETIRING PRESIDENT OF THE CARNEGII 
WASHINGTON 


ER a period 
as president of 
if Washington, . Jol Camp 
am will retire on Decembe 
in order to devote his t 
Hence and to writing 
who is required 1 
administrative 
compelled to subor 


researc! 
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HARRIS € EWING 


JOHN CAMPBELL MERRIAM 








ROGRESS © 


mnvestigators 


limited number 
proved ability 
eir entire time to researc! 
» maintained as members 
itution: but the granting ot 
sums to ald in the solution of s 
problems unrelated to the work 
tution was not encouraged 


' 
iwavs To do ~ 


quality, ¢l 
*T} Col 
s can be tested by laboratory exper) 


ol by observatbl ns 1} rhe at «| 


mt of approact! Is SIOW but 


effective and enabled 


ard as 


departme 


pportul 


departments 


; 
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times during the vear on special prob building will be 


lems under investigation. Many of these ‘fore the end of 


ectures are published and reach a large * Merriam has encouraged co 
rroup of readers ve work between the = instituti 
The scientifie publications of the insti ther organizations, especially whi 
contain part of the record of its combined effort has promised a 

work But these records are and more effective solution of the s) 

veneral public because problems under discussion On oc 

too technical in form Accord the institution has served as an init 


unde Dr Mi rriam’s vruidance, ana supervising avent. although t} 


1 
tT} 


of the imstitution, in coopera mate conduct of investigations 
staff members, has prepared — dertaken may be under other ausp 
many years past accurate, readable On retiring from responsibility 

statements on the results of work by the — ¢onduect of work on these and many 
Institution for distribution to news problems, Dr. Merriam will earr 
papers and magazines, to staff members — pin the wood wishes of all staff Rin 
and to a large number of high schools. of the institution; they have learn: 
In these statements and releases serious look to him for advice and help al 
effort Is made so to present the informa- pel, upon his wise Judgment in mi 
tion that the general reader will find it situations Thev realize that. in retir 
interesting. The problem of public rela Dr. Merriam will have opportunit 
tions Is not easy, but Dr. Merriam's solu important work in his own field of \ 
tion of it for the institution has been brate paleontology and for further p 
successful and has recently led the trus sophical analysis of the meaning of 
tees to vote funds for the rere OF an once to mankind; but they will miss 
addition to the Administration Building somatractive suewestions and his 
in Washington to provide lor a better personality 
lecture hall (to be called the Elihu Root 
Hall) and for adequate exhibition halls 


as well as offices and storage Space The 


THE UNIVERSITY OF NORTH CAROLINA 


ASSEMBLING In Chapel Till, N. C., for their) beginnings to the present 
its fall meeting October 23 to 26 the Only the exigencies f war and re 
National Academy of Sciences not onls struction brought about a temp 
makes its ‘*farthermost south,’” but also closure from 1870 to 1875 
becomes the guest of an *‘olde ate unl Authorized in the Constitution of 

There are perhaps a half dozen — and chartered in 1789 
f +} 


ate universities, ”’ some others o 

North Carolina j ape versity began actual teaching 

ave been first to receive a building whose cornerstone had 
lanl two vears earlier. After a per 
vuidance by ** presiding professors, ’ 
first president was elected in 1804 
of interest that the terms of two 
dents, Caldwell 1804-12 and 1816 
and Swain 3 spanned the et 


period fro 
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is 
ey which President Caldwell volun 
found eseape from the honors and 


sibilities of a. coll 


except tor a period of tour vear 


eve presidency IN 


many other universities and col Krank 


e University of North Carolina 


I pel ond 
exceedingly limited financial re building 
es during most of the 


rs Nevertheless, the 


nineteenth 
contimuing 
tune of the university in the 


of presidents and faculty created 


osphere of devotion to scholarship 


evelopment of its scientific depart 


n recent 1 wes much to the 


Capac Ties ol 


’ ’ ] ] 
“rancis Venable, long 


Hemistry 


protes 
"a time pres aent 


versity ; Jose A. Holmes. pro 


10?0 














(other by hes \ 
rece | ( ( 
Aw re and Enginee on R 
hia Thie Nort] Cal ha ‘ 
W Thien ! (rreensbor 
The eo I\ \ ore rhedyp) 
boasting of no major indust Otte 
thie WNIVersity iid wuted son 
near the be ndary betwee e P 
and the ¢ istal Plan Commo! 
comment Trom visitors ft = fi 
Is simple and pleasing homes al 
dens, 1S environment of forests 
the distant views of low | IS “al 
and a certain intellectual and s | 
mosphere which seems to be felt b 
the most casual visitor 
Closely associated witl e un 
lnt ! ! 
1} 


DR. WILLIAM pe BERNIERE MacNIDER he 
) «> ) ti¢wM i)F } 
oO ) oO} ) 
students, the new buildings are no more 
prominent than the old, including, first 
of all. Old East. the cornerstone of whiel 
was laid in 1793, makine it the oldest 
State nivers T\ building ry the COUNTERS 
The Soutl Building, beeu ! 1798 but 
first ecupied 1) Is14 after beme 
financed in part by the proceeds from a 
tite | Ss now tie Ach tration 
Parlin Of the dissimilar twins that 
rrived 1822, Old West wa nplete 
re} ited a eV ars av il (rerrara 
Lia 1! lel rhebypye awaits urls vial 
ed rejuvenation. Smith Ta Psov 
mee the rary now the Plavmakers 
‘heat alt hve rhonot amo tI lest 
may command the visitor's attention not 
so much because 1 S one the first 
state-supported theaters but. her for 
aw certain pecul rity oF Its architecture 
(>) ts ps 1lo-( rivthiar ( ids inal 
! i ! vith a sugeestion Thomas 
Jefferson the “SSL palm-leat motit ’ , 
1 by i more ft ! \me! Cal 











PROGRESS OF 


members 
blished 
which, appearing in 1934 
corresponding anniversary of 
One of the Teatures of en- 
luncheon given by 
the academy) ol 


meeting, Monday 


and, only about nine miles 


University and through 


THE NEW DIRECTOR OF THE CAVENDISH LABORATORY 


JOUNCEMENT has recently been 
+} 


e appointment of Professor 


Lawrence Brave, director ol 


National Physical Laboratory, as tl 


J J Thomson It 
Cavendish Labora 
Cambride 

ve’s career has been striking from 
eption. Born in Adelaide, Sout! 
ia, in TS90, he was educated at 
’s College and Adelaide Unive 

and went to Trinity 

as Allen scholar 

s degree 

Sir William 


studies im 
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PROFESSOR WILLIAM LAWRENCE BRAGG 
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rhik 


ohe hah ¢ 
(lay When 


} 
aill 


one 


considers t] 

researches and bri 
al have been 
Cavendis! 


brilliant 
rkers tl identified 


since Maxwell ae 
s directorship in 1874, it ts hard 
that two creat plivs sts. Si 


T OLLpPSot and Von I] 
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elmbhott 
Post before 11 


went ica) 
eround 
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